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COMMENTS ON GROUNDWATER DISCHARGE PERMIT i i ,ocT ̂ ^- s;, 

By Charles Judd - October 26, 2009 \ j< i^ Radliiton Ĝ r̂ Ĵ  ^ j 

Thank you for opportunity to comment on the proposed amendment to EnergySolutions Groundwi 

Discharge Permit (UGW450005). It seems that the permit review has been done in a professional and 

thorough manner. After our review it has become clear that there are a few other Items that should be 

considered and a couple of small changes that should be made to the permit. These items are listed 

below: 

1) Water Balance Infiltration Models - On page 3 of the Statement of Basis it says "Water 

balance infiltration models, constructed to evaluate seepage through the disposal cell, for 

both open and closed embankments, using average climatic conditions over a 12-year 

period dernonstrated that seepage flux rates from an open embankment are comparable to 

the seepage flux rates from a closed or covered disposal cell." This statement needs to be 

further discussed. One of the main purposes for the cover material Is to prevent infiltration 

Into the embankment. If the cover does not decrease the amount of infiltration into the 

embankment then the cover design should be redesigned. The way the cell is constructed 

should also be included in this analysis. When the final cover is on the embankment then 

water will drain away from the cell. During the construction of the Class A cell the center of 

the embankment was the low point for much ofthe construction. This means the water 

drained to the center of the cell for years. This means that millions of gallons of water was 

introduced into the cell over the past few years. It is also clear that the longer that the cell 

is left open the more water that is introduced into the embankment. Even if it does take a 

long period of time to reach the groundwater wells the open cell time should be limited to 

limit the amount of water that is introduced into the cell. 

2) Open Cell Requirements - It has become very likely that EnergySolutions will not be able to 

meet the open cell requirements on the Class A cell. It will be near impossible that the 12 

year limit can be met in this area and a violation will occur. Please refer to Attachment J for 

details of the open cell concerns. This amendment should address the affects of having the 

cell open for longer than 12 years. Please see attachment A. 

3) 50 years of Unknown Contamination - Page 3 states "potential contaminants in the 

groundwater would not reach a near by compliance monitoring well for roughly 50 years or 

more under this scenario." This is a positive as far as relaxing the sampling frequency but It 

is not helpful to understand failure of the constructed cells. The completed LARW cell cover 

Is not performing to the expected level. It may be necessary to construct several 

monitoring wells closer to the embankment so that improper leaking can be detected 

earlier. It seems that the major areas of concern with the LARW cell are In the northeast 

corner and the southwest corner of the cell. Because of the mounding under the lle.(2) cell 

it may be best to put additional wells along the east side ofthe LARW to better check for 

premature leaking of the cell. Please see Attachment B. 

4) Changes in l le.(2) cell requirements - ES is suggesting that they should change the 

constituents that they should be monitoring In the l le.(2) cell area (pages 6 -9 of the 



statement of Basis). This may be a sound approach if the area was to be used for l le,(2} 

waste disposai in the future. At the present time it is understood that ES may be asking to 

change a portion of the l le.(2) cell to accept LLW. If this change is looming in the near 

future then changes should not be made at this time. Until a final decision Is made on the 

kind of waste that is to be disposed in this area then changes should not be made. It also 

seems that he southwest portion of the site is not very stable when it comes to 

groundwater issues. There are still several unknowns about the groundwater in this area. 

Before changes are made in the classification of waste placed In this area, the groundwater 

issues need to be resolved. Issues that need to first be resolved include such things as the 

vertical gradient of the groundwater, the horizontal hydraulic gradient of the groundwater, 

the mounding issue, the source of surface water entering the ground, the possibility of an 

underground stream In the area, etc. Please see Attachment C. 

5} On page 19 of the Statement of Basis it discusses the as-built reports and requires that ES to 

include a report of the capacity issues of their site. Included in this is the requirement to 

report the remaining disposal capacity. This is an important requirement. To determine the 

correct remaining capacity it is important that ES include the amount of cell space that will 

be required to be used by a) site cleanup, b) temporary cover, c) interim cover, d) cover over 

the clay liner and e) clean fill around CWF and other debris. At the present time the 

remaining cell space is approximately 1.9 million cubic yards. Of that amount 320,000 cubic 

yards Is reserved for site cleanup, 200,000 will be used for temporary cover and Interim 

cover, 50,000 will be used for cover over the clay liner, and about 230,000 cubic yards for 

clean fill around CWF and other debris. This means that the remaining capacity is just over 

1 million cubic yards (or 29 million cubic feet). Including all numbers in remaining capacity is 

an important consideration for the State of Utah. 

6) It is unclear whether updated data was used to evaluate the performance of the cells at 

Clive. For example the average temperature data can greatly affect the frost penetration 

analysis. Attachment D is a presentation on how data should be updated to better analyze 

the site. 



Attachment A - Open Cell Requirements 

One of the main concerns Is that the disposed waste is not exposed to the environment for long periods 

of time. The waste embankment is supposed to be covered with a temporary cover as soon as it 

reaches the top of waste limits. It seems that Energy Solutions is not completing this function as it 

should. This allows the wind and water to have more access to the waste and would create a situation 

where there is more potential for contamination. 

There are other rules to limit the spread of contamination. To limit the amount of water that passes 

through the embankment while the cell is open to the environment there Is a set rule that states that 

the ceil can only be open for 12 years before the final cover is completed. The State of Utah seems to 

have program where they monitor the amount of time that a cell is open. Attachment 13-1 is an 

example of the "Class A Open Cell Time Limitation Report." This report is a good summary of the 

different times in which cell areas were opened. From this report It is easy to see when a certain area 

needs to be closed with a final cover. Attachment 13-2 shows a map giving the locations of some ofthe 

lift areas of the Class A cells. 

One of the problems is that you cannot close a small portion of the cell and have it function properly. 

For example it seems that the first area where waste was placed in the Class A cell was in an area 

referred to as H12, H17 and H20 (Attachment 13-3). Waste was first placed there in 2000. Therefore 

the final cover needs to be completed over these areas in 2012. The problem is that you cannot just put 

a cover over these areas. Attachment 13-4 shows a rough sketch of what the cell would look like if you 

placed a cover just over this area. The water flow off of the embankment would be adjusted. Water 

would penetrate into the embankment and down through the waste so that the 12 year limit was 

violated. The only way to make the 12 year open cell limit work is to cover larger areas of the 

embankment. 

Attachment 13-5 shows a plan where the different areas would be covered in larger sections so that the 

flow of water could be contained properly. This also would be much better for differential settlement 

between transition areas. This typeof plan is the only type of plan that would work. This type of plan 

needs to be implemented immediately. 

The reason that this is such a concern is that under the current plan the cells cannot be closed properly 

before the 12 year time expires. A look at Attachment 13-4 shows that at the end of 2006 the area over 

H12 has not been filled with waste. It Is doubtful that is filled with waste even today. Ifyou filled the 

area over H12 by the end of 2008 you could place the temporary cover over this material at that time. 

This waste column would have been placed quickly and would be next to an area where waste had been 

placed for about 5 years. This would mean that initial settlement would go on for at least 5 years. This 

is expected because of the data collected from the LARW cell. In five years the initial differential 

settlement may be done and then it will take about one year to construct the final cover. This means 



that the cover cannot be completed properly until 2014. This would be a violation of the open cell limit 

of 12 years. 

Therefore, even If work began to close this section right now there has to be a new plan to get the cell 

closed In 12 years. If may be necessary to surcharge the area. However, there is no data to know how 

much this will help in settlement efforts. It may be necessary to install some temporary synthetic liner 

to keep moisture out of the cell. The problem is that time has already run out and there is no proven 

way to close the facility properly. 

A plan needs to be incorporated where the open cell requirement Is tracked property and issues are 

resolved in advance, not after there is a problem. 



Attachment 13-1 

ATTACHMENT B 

Class A and Class A North 
Cell Reports & Cell Maps 
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Attachment B - Cover Failure 

Attachment 7-1 Is a map of the completed LARW cell at Clive. The map shows the contour lines as of 

the end of 2006. There are at least three areas of concern that can be seen just by looking at the 

contours. The problem areas are shown as Area A, B, and C. Attachment 7-2 shows a cross section of 

the cover system as it would have been constructed with the old design. The design allows for easy flow 

of water off of the embankment. Attachment 7-3 shows a cross section of Area C as it was at the end of 

2006. In this area there Is a section of the embankment that has shown slope reversal. The portion near 

the edge of the embankment is actually higher than a section of the embankment closer to the middle 

of the cell. The cross section shows the expected affect of this settlement on the layers of the cover 

below the rock erosion barrier. As the cover is now constructed the water that is collected in the filter 

zone begins to run toward the edge of the embankment. Instead of flowing off of the side of the 

embankment the water wiil pond and then Increase the water infiltration into the radon barrier and also 

into the waste. The calculations of the amount of infiltration into the embankment do not account for 

the ponding of water on the top of the embankment. 

To make matters even worse the new Class A and CAN cells are planning on using a new design which 

reduces the radon barrier from 7 feet to 2 feet. This creates a much more serious situation because a 

two foot drop In the surface of the cover creates a much more drastic result. Please refer to Attachment 

7-4 to see the new design as it would be originally constructed. Now look at Attachment 7-5 to see what 

will happen if we have the same settlement issues in the Class A cell as we have already seen happen in 

the LARW cell (in 5 years, let alone 1000 years). After settlement similar to what we have already seen 

then water that flows through the lower filter zone will go directly into the waste. From there it will 

flow quite easily through to the liner which will also be cracked. From there the contaminated water 

will have a clear path off site. In other words, if we have the same type of settlement with the new 

design as we have seen In the LARW then we will have a complete failure of the cover system. One 

would hope that the new methods would be more effective than the previous methods; however this Is 

not the case. 

It is expected that we will see an even more dramatic effect from settlement in the Class A cell. 

Attachment 7-6 shows one of the many areas of concern in the Class A cell. If a line is drawn north and 

south along what is marked as the STA = 12 + 00 E line one can easily see that there are going to be huge 

settlement issues. Attachment 7-6{b) shows a cross section of this line. Included with this drawing is 

the location of H12 which was opened in the year 2000. The cross section also shows the huge concrete 

block marked as CWF Concrete 2001. One ofthe first thing that we notice is that the waste placement 

in this cross section Is In direct violation of Energy Solutions permit. Energy Solutions LRA states on page 

10 and 11 states "The cut and cover nature of the operation will preclude dramatic differences in waste 

column height and, accordingly, in settlement with the active embankment. The abnormal condition 



considers possible effects of having a section of the embankment completed to cover height with an 

adjacent area of waste placement less than 25 feet high. ... The low height of 25 feet was chosen 

because this is the maximum calculated height ofthe embankment before preconsolldatlon stress is 

exceeded; in excess of this thickness, primary consolidation (settlement) begins to occur in the lowest 

layers ofthe embankment. This condition represents the maximum potential differential settlement for 

the liner." In other words the maximum difference in between areas where waste can be placed is 25 

feet. Instead, Energy Solutions has constructed the cell with areas where the difference in heights of 

adjacent waste sections Is 38 feet, (See Attachment 7-6 (red areas)). 

Second the area of concerns in the LARW cell were at locations where the columns of waste were 25 to 

30 feet in height. The area of concern in the Class A cell are at iocations where the height of the waste 

will be 53 feet high. This means that the settlement would be expected to be twice as much in this area 

as in the LARW cell. 

Third the area of concern will have the waste place very quickly. Energy Solutions themselves says that 

the reason that they had problems with settlement in their LARW cell is because they placed waste 

"quickl/ '. In their 2006 Analysis of the LARW Settlement Monument Data their discussed why they "had 

differential settlement measurements ranging from 1.04% -1.54%" that one of the areas was "tocated in 

the area of an old mobile waste cell that filled quickly, was closed quickly to meet year 2000 open cell 

requirements," Now they have even a bigger problem in the Class A cell. To meet the open cell 

requirements In this area the cell will need to receive over 40 feet of waste in less than two years. This 

will mean again that they are placing waste quickly to meet the open cell requirements. 

The fourth area of concern is that in the LARW cell waste debris waste placed at either a 10 part soil to 

one part debris ratio or at least a 3 part soil to one part debris ratio. This was done to reduce the 

amount of differential settlement. In the new cell the ratios have now been changed to allow oniy one 

part soil to one part debris. This will again create more settlement than in the LARW cell. 

The fifth concern is that the type of waste that is being accepted by Energy Solutions contains much 

more debris than the waste it accepted in the past. This added debris will decay, collapse, and be 

compacted more than the amounts of debris in the LARW cell. In addition, debris is now allowed in 

more portions of the embankment than in the past. There is only 1 foot of debris free waste required 

between the waste and the radon barrier. In the past debris was only placed in the bottom 2/3 ofthe 

embankment. This means more areas of debris in the embankment and more potential settlement, 

especially differential settlement. 



So now let's review what Energy Solutions and the DRC agreed to do to try to make the settlement issue 

less of a concern. Back in 2003 Envirocare started using the new design and new ways to place wastes. 

They knew there were problems so they started working on ideas to improving the settlement 

problems. The idea was a step In the right direction. By August of 2005 a new approach was taken. It 

included three changes; 1) to install a temporary cover system that included settlement monitoring and 

2) installing a shredder and rubbleizer to process all ofthe debris before it was placed, and 3) the use of 

surcharge materials to speed up settlement. The three solutions have provided little help and in fact 

have only created more violations and more issues. 

1) TEMPORARY COVER PLAN - The temporary cover plan is attached as part of Attachment 7-7 

as part of a August 1,2005 submittal from Envirocare. It states on page 3 "As waste areas 

become "topped out", temporary cover and settlement monuments will be installed and 

monitored as a step in preparing for permanent final cover." The temporary cover was to 

provide a place to install the settlement monitors and also provide three other important 

functions; prevent direct contact with the waste by personnel, reduce infiltration, and 

prevent potential airborne dispersion ofthe waste. Monthly inspections were to be 

conducted to check for erosion gullies and if gullies were found they would be reported in 5 

working days. 

All seemed to think that this was a great plan. Energy Solutions submitted reports to 

the State suggesting that they were incorporating this very important plan to monitor 

settlement, prevent erosion of the waste, prevent windblown material and prevent 

direct contact of waste with personnel. Attachment 7-8 is a submittal from Energy 

Solutions showing areas of Temporary Cover. Finally in May of 2007, after CME began 

to ask questions about the "canyons" in the Class A embankment the DRC requested 

some information from Energy Solutions about the temporary cover and the pre-final 

cover settlement monitoring. Three months later, the response came from Energy 

Solutions, Attachment 7-9 page 2 contains a shocking revelation from Energy 

Soltutions, "Erosion monitoring was not performed in 2006. Because the temporary 

cover has not been constructed and settlement monitorinR has not begun in the Class A 

cell, erosion monitoring is not required Energy Solutions will address Class A pre-final 

cover settlement monitoring in the annual settlement report, once monitoring begins." 

So here we are, years later with no implementation of the temporary cover plan, no 

settlement monitoring data, no way to prevent direct contact with the waste by 

personnel, no way to reduce infiltration, no way to limit airborne contamination, no 

inspection done of the open waste pile. The temporary cover plan is a complete failure. 

Energy Solutions is in direct violation of many areas of it's license and yet the DRC seems 

to have done nothing 

2. USE OF SURCHARGE PILES - this is another great idea but it has never been used. In 

fact the opposite has been done. Plies of waste material have been placed randomly on 



top of the pile that have encouraged settlement In these random areas instead of areas 

where it would really be helpful. The surety only has monies for 500 linear feet of 

surcharge materials even thought there are many feet of areas that will really need 

surcharge when they are brought up to grade quickly. Please note the areas on 

Attachment 7-6 (red areas) where there are canyons between waste piles. 

tn summary the work that Energy Solutions has tried to do to improve the settlement concerns in the 

new cells have not helped much, if any at all. Instead there are many reasons to predict that the 

settlement issues will be even greater in the new cells than in the already constructed LARW cell. This 

will create major problems in conjunction with the new proposed 2 foot radon barrier. There is little 

doubt that unless something is done that the new cover systems will fail drastically. 
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^ V I R O C A R ^ UTAH. LLC 

SAFE AND SECURE 

• Attachmeat 7-7 

CD05-0377 

Mr. Dane Finerfrock 
Executive Secretary 
Utah Radiation Cotitrol Board 
P.O, Box 144850 
SaU Lake C!t>\ Utah 84114-4850 

Rc: June 9, 2005 Conditional Approval of \ i 

Dear Mr. Finerfrock: 

LPRroval c CQA'QC Compaction Requirements 

In a letter dated May 25, 2005 (CD05-0270), Envirocare of Ulah, LLC (Envirocare) requested 
that the Division ofRadiation Control (DRC) review proposed revision 19a to the LLRW 
CQA/QC Manual as well as provide a variance to the current CQA/QC Manual to pennit 
implementation ofthe proposed waste placement method. In a letter dated June 9, 2005, DRC 
provided cxinditional approval of the variance. 

As a condition ofthe variance, Envirocare committed to responding to several items, includir.g: 
Schedule for installation ofthe shredder and rubbleizer 
Temporary cover plan 
Settlement monitoring report 
Future settlement monitoring plan 
Surcharging analysis 

rs' 
T 

Attached please find a report addressing each of these items. Please contact mc at 532-1330 with 
any questions regarding this submittal. 

Sincerely, 

^ 
ye Rogers 

Vice President of Compliance and Permining 

enclosure 

cc; Loren Morton, DRC (w/ end.) 
Woody Campbell, DRC (w/ end.) 

605 NORTH 5600 WEST ' SALT LAKE CITV, UTAH 84116 * TELEPHONE (801) 532-1330 
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Engineer ing Department 

Memorandum 

To: Dan Shrum, Sean McCar^dless 

cc: Tye Rogers, 

From; ' Steve Newton, P.E. 

Dale: 7/26/05 

Subject Response to DRC Letter Dated Jiine 9.2005 

Presented below is a response to the Conditional Approval of a variance to the oompactk^n 
procedures in the currently approved CQA/QC Manual. The responses are organized in the 
same manner as fisted in the DRC ieHiBr. 

Rubbleizer & Shredder Schedule 

Envirocare has purchased a Komatsu 550 mobile crusher. This equipment is currently on site 
and toeing used in a test mode and fbr crushing rock in the unrestricted area. We anticipate 
the rubbleizerwiH be moved into the restricted area by August 31 for prrx^essing concrete type 
waste materials. Since it is a mobile piece of equipment, the location of the rubbleizer will ^ i f l 
atong wfth the active waste placement area; however the rubbleizerwiH always be kx:ated on 
protective nriaterial and above approved Oner. 

A Newell 120104 MegaShredder metal shredder was recently ordered and is being prepared 
for shipment to the Clive fadtfty. Attachment 1 provides informatnn atXHJt this equipment 
Power system options are still being evaluated and will t>e deckled upon soon. The shredder 
and power systems are major long lead time items, wfth the electric rrxstor for the shredder 
having a 38-week lead time. The electric nx>tor lead time is a firm date, and attempts to 
expedite that schedule have not been successful. In order to prevent potential delays In this 
38-week tead time, ttie motor supplier will be subjected to expedited damages for any delays 
in nK>tor delivery. The shredder facflity design process has begun, and once the layout is 
complete, drawings wfll be submitted to the DRC. The estimated schedule for this piece of 
equipment and the supporting systems is presented bek>w. 



Submit shredder facility layout to DRC 

Delivery of shredder components 

Site preparation 

Complete shredder foundatk)ns 

Complete shredder mechankat systems 

Motor delivery* 

Motor Installation and facility start-Hjp testing 

As-built report to DRC 

Shredder placed into servk^ 

September 15.2005 

August, 2005 to Febniary, 2006 

September to November, 2005 

, January, 2006 

March, 2006 

April 24. 2006 

' May. 2006 

June 1.2006 

July 1.2006 

Temporary Cover Plan 

Backoround Diacgssk>h 

Our proposal and supporting ratk)nale for placernent of temporary cover is presented 
betow. The proposal described herein is a component of our modified waste placement 
concept which involves reducing the overall area of waste placement activities compared 
to our past disposal practk;es. The new approach involves two active bulk waste 
placement areas, CLSM of large components and other items that may not be suitable for 
shredding and CWF will continue to tie constructed as distinct waste placement 
approaches in separate areas. The main placement area will be used for alt soil and 
debris wastes except material judged to be too wet for compactk)n. A second Vet waste* 
placement area will be available for drying arxl/or blerKJing to make the wastes suitable 
for compaction. The size of each of thase two areas will be between 150,000 and 
250,000 square feet. The wet waste area may be used for general waste placement 
when there is no need to process wet waste material. 

In general, the intent is to place waste in a systematk: manner such that permar^ent 
embankment cover can be placed as soon as possible. A second goal is to buikJ the 
embankments such that the open cell area is minimized and that the cell can be closed 
with a minimum of rework. To accomplish this Envirocare interxJs to complete the base of 
the current Class A cell, and bring all waste lifts up to the cunnent design top of waste 
limits. Based on the current configuratk>n of wastes within the cell, the remaining areas 
to be filled are the two "canyons* and in general the north side of the Class A 
embankment. 

•Pages July 28,2005 



m 
If and when the proposed height of waste increase has been approved for the Class A 
Combined embankment, the next and final major level of waste will be placed from the 
south, progressing to the north. As waste areas become "topped out*, temporary cover 
and settlement monuments will be installed and monitored as a step in preparing for the 
permanent final cover. 

Temporary Cover 

invlrocare proposes to place temporary cover over waste areas that tiave reached the 
current permitted top of waste elevatwn. The purpose of the temporary cover will tie to 
provide a surveyed surface tbr installation arrf monitoring of settlement monuments. The 

[temporary cover will also prevent direct contact with the waste by personnel, reduce 
infiltration, arid prevent potential airtx>me dispersion of the waste. Performance criteria 
for the temporary cover material and placement process woukl require that the material 
shouki not t>e readily eroded by wind or rain, and that the material should be compatible 
[with the fmal oover system. This may be accomplished by the top foot of debris-free 

lath^e soil called for in the cunent CQA/QC Manual, as further defined bek)w. 

The proposed temporary cover placement procedures are as folbws: 

1. Grade the waste surface to the design top of waste slopes and elevations altowir^ 
room for the temporary cover system. 

2. Place debris-free native soil nuiterial as temporary cover over the graded areas 
when a suffteiently larpe area is ready for cover (typically in 50.000 SF minimum 
lots). Suitable materials will consist of any native soils except those that are 
predominantly sand. 

3. The temporary cover will be placed as a single 12* compacted layer This layer 
will serve as and be designated as the last foot of "debris free waste". 

4. Compaction will be performed and tested in accordance with the criteria for waste 
placement, as described in the CQA/QC manual. 

5. Monthly inspecttons will be conducted to check the depth of erosk>n gullies. If the 
inspections indicate that any wastes am exposed by erosion gullies, the temporary 
cover will be repaired in those areas wfthin 5 working days. 

6. Temporary cover maintenance wHl t>e pertormed on a bi-annual schedule and will 
consist of filling in any eroskin gullies, and if necessary, placement and/or 
regrading of clean cover to prevent ponding on the temporary cover. 

7. The edges of temporary cover will be marked with fencing, rope, srrow fence, or 
other equivalent means to prevent heavy equipment travel on the temporary cover 
surface. 

8. Since the final cover will be constructed over the temporary cover, no transitions at 
this interface will be necessary. However, each layer of the final cover will be 
stepped back to facilitate the fijture tie-ins. 

• ' ' ^ ^ ^ Ju(y28,2005 
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Attachment 2 provWes draft CQA/QC language fbr a new Worit Element - Temporary Cover 
Placement and Monitoring. This draft is presented as revisron 19d, buiWing upon draft revision 
19c submitled on July 19,2005. 

Settlement Monitoring Report 

This sectton provides a discussion and interpretation of avaitabte settlement monitoring data 
and settlement predtations for embanknr>ents at the Qive Facility. Settlement data is available 
only forthe completed portions ofthe LARW embankment, with data collection beginning In 
October 1999. 

The interpretation presented herein is based on a recent combined embankment study 
perfomred by AMEC Earth & Environmental ̂  that wds submitt&d to the DRC on May 27. 
2005. In supfwrt of the proposed Class A Combined disposal cell. AMEC had access to the 
first four sets of data, whfeh inchxied annual elevatkin surveys perfonned on October 22, 
1999, February 13.2002, February 27.2003. and January 23,2004. They also had access 
to other survey data that was collected between the annual surveys. The most recent survey 
was performed on February 25,2005 but this data was not available for AMEC wtien they 
were conducting their study. The most naoerit data has been included in the supplemental 
settlement evaluatfon discussed t>ek)w. 

Settlement of earthen materials is derived from three sources: (1) elastic compression which 
occurs immediately as material is placed; (2) consolidation settlement which occurs over a 
short period to a number of years; and (3) secorxjary settlement which occurs over many 
years. These types of settlement apply in varying degrees to both the waste column and the 
foundatbn soils. Further discusston is provkjed t>ebw, in the context ofthe site speciftc 
conditfons at the Clive fadUty. 

AMEC organized their report by two types of settlement: 1) settlements df the eml)ankment 
and fbundatton due to toadfng of the foundatfon and 2) self-weight (compressfon) of the 
embankment materials themselves. In ternis of final cover perfonnance. AMEC indteated the 
most important portfon of these settlements is the settlement that may occur after the final 
cover is placed. 

Settlement Mechanisms 

As a lead in to the settlement discusskwi, it is important to understand how the embankment 
materials (wastes) and foundation soils react to the pressures imposed by the waste. Since 
elastk; defomiatfons occur at the time of waste and cover placement, they do not contribute to 
future settlement of cover systems and are not discussed further herein. 

The magnitude of settlement resulting from consolidation processes depends on the 
properties ofthe day layers or day like wastes, and the applied toad conditions. 

^ Geotechnical Study. Increase in Height and Footprint, Envirocare LARW Faciirty, May 27.2005 

• * * ^ ^ ^ July 28,2005 



ConsoWatton settlement begins once a toad is applied to a saturated or near saturated day 
system. Initially the load is supported by both the ciay strudure and water pressure that is 
devetoped within the voids between the clay partkiles. Consolkjation takes place as the 
trapped water, which is under pressure from the applied loads, is stowty expulsed from the 
vokls betvreen clay particles. 

At the time of initial toading, the rate of water expulsion (consolkiatton) is at its highest 
because the water pressure Is at its highest However, this release of excess water pressure 
ftt>m the day voids is stow because days have low penneability. As the water is stowly 
expulsed from the vokls the applied toads are increasingly shifted to the day structure, and 
the decreasing water pressure Is accompanied by a decrease in the rate of consoWatton. 

The r^t^ and length of time of settlement (consolidatton) is largely influenced by the length of 
the paths that the trapped water must take to exit from within the clay layers. A thick deposit 
of day that has intermediate thin drainage layers such as sitt and sand stringers, vwll allow the 
water to exit raptoly. As will t>e discussed betow, the subsurface conditions at the Clive fadlity 
and the setttement data to date indteate relatively qutok consottoation of the soHs and waste at 
the fadHty. 

A thiid fonn of consolidation is referred to as secondary consolidation (which is in addition to 
the initial elastk; compression, and primary consolidation) and this occurs tong after the 
excess pore pressures have been dissipated. This component is usually smaller than primary 
consolkjation arxJ occurs as the clay partides stowly defomi like plastic. Like primary 
consolkjatton, the rate of secondary consolklation decreases exponentially over time. 

Subsurface Conditions 

AMEC reviewed historical records, induding the Vitro subsurface charaderization. as part of 
their analyses for seismto and settiement evaluations for the Class A Combined emtiankment 
In addition they oommisstoned additional Cone Penetrometer Testing to conotxirate the past 
charaderizattons and to obtain a higher level of detail ofthe various layers within the main 
sfratigraphic unrts beneath tiie embankments. 

AMEC's review ofthe sutisurface soils tietow the Clive fadlity indicates the soils are 
"suffJcJently uniform that a singte characterization is appropriate for either the individual or 
combined embankments." This alleviates any concem that there may be differential 
settiement due to a variable foundation condition. AMEC atso indicates that charaderizations 
and laboratory testing performed for Envirocare were consistent with the Vitro sut>surface 
charaderizatton. 

Four subsurface units have been described in past studies and two units (# 4 and 2) have ttie 
potentiai to contribute to consolidation settlement, /t is those two unrts that contributed to fhe 
predtoted settlement in AMEC's analyses. 
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AMEC Condustons on Foundation Settiement 

AMEC points out tfiat "Since tfie survey monitoring data couW potentially be measuring both 
foundation and embankment settiements. ttie importartf asped of calculating tt^e foundation 
sfettiements was to identify the time required for ttie foundatton settiements to becompiete." 
AMEC performed their analysis using site spec^ consolkiatton test data and the FoSSA 
settiement analysis firogram which was used to model tiie four units and to also predtot 
elastic and secondary settlements. 

Their analysis indtoated ttiat foundation settiements will tre on the order of 8 to 12 inches for 
the current embankment designs and 12 to 16 inches for a 50 foot high (at the stope 
breakover) combined emtiankrnent configuratton. Th'is magnitude esft'mate Included ttie 
immediate elastic and short term consolidation corriponents. Their interpretation of tiie> site 
specific test data also Indicated that about 95 percent of Uie consotklation woukj be comptote 
within one year, or occur as the embankments are cdnsUuded., This relatively quick 
consotidation Is due to the presence of favorable intoriayering of drainage pattis witiiin the 
clay units, and the general atisence of day^lke waste material. 

AMEC also analyzed secondary consotklation by modeling ttiis component over a 500 year 
period. They predided ttiat an additional 8 inches of tong temri settiement would occur during 
ttiat period. Thererfom flHh^.>^h ̂ rxr.r^vir^^toi..*.>^f.>^r.£jm^ncj|||l^^ 

'urthermore, because of ttie broad 
soil layers across the site, settiements of the foundatton system 

wouW also be broadly unifonn and not contribute to differential settiement of the cover 
systems. 

AMEC Condustons nn Waste Cokimn Setttement 

AMEC indtoated ttiat the existing LARW embankment measured settiement data indude 
contributions from both foundatton settiement and waste column settlement. The proportion 
athitjuted to each cannol be d/stinguished from the settiement data ak>r)6. Observations by 
AMEC indude: 

1. The rate of settlement decreases signiftoantiy in a 12 to 24 montti period. 

2. Foundation settiements and tfie elastic component of waste setttement are essentialty 
complete by the time the final cover system is complete. Therefore, in general a 
majority of the movenient that is registered by the setttement monuments would be 
conskJered as waste settlement. 

moent o ^ r 4 

4. Gjyen a maximum settier_ 
ingest aitiount of potential distortton wouto be 0.0075 versus 

ttie 0.02 criteria. Actual Indivkfual nrunument settiements and distorttons are much 
smaller. 
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Additional Setttement Monument Data Discussion 

set suooests tiiat atl survey monuments settied an averaoe of 0.32 feet 
in 
2 iUffiB 

ttiat tfli! 
Most engineers witn geotecnnical 

experience woukl agree ttiat ttiis settiement pattem is nofconsistent wftti general soil or 
waste consofidation behavtor. 

It shouW be noted ttiat there have been disturtsances to indivtoual setttement monuments, 
and several of ttie survey data sets appear to be affeded by frost heave. The effed of these 
events make ttie data difficult to interpret but don't invaltoate ttie general observations and 
condustons ofthe overall monitoring program. In order to provide more re^abte data in tfie 
future. Reviston 18 of ttie LLRW QCA/QC manual provides for redesigned and refurbished 
setttement monuments to make them less sieoeptibte to disturbance and frost protslems in 
the fiiture. 

Even though ttiere are some inconsistencies witti ttie data, some general predtotable 
behavtors can be obsen^ . Attachment 3, Annual Settiement Monument Data Summary, 
indudes a graphical representation of total settlement to date for each monument. The tatile 
and graph are organized by grouping the data into east west profiles, witti monument 
numbers 5 and $ being ctosest to the nortti south embankment centeriine. For example, 
monument D5 and D6 are on tfie west and east skjes of the centeriine respectively. 
Monuments D4 and 07 are 100 feet further away from tiie centeriine. Consequentiy, D5 and 
06 are tocated over a taller waste coiumn ttian D4 or D7, and even more so than D3 or 08. 
The actual monument tocations are displayed on Figure 1 of the LLRW QCA/QC manual 
(Induded as Attachment 4). The data table In Attachment 5 presents additional readings for 
tfie 1999 to 2002 pernd, and is induded for completeness. 

Examination ofthe graph on Attachment 3 shows, as expeded. that ttie greatest amount of 
setttement occurs under the tatlesl waste column whtoh is near tfie oenter ofthe cell. 
Setttoments decrease significantly for monuments near the edges of the embankment. Due 
to the data protilemB described atiove, ttie accuracy of tiie settlement magnitude may be in 
question, but the distribution is generally as expeded. 

Anottier representation of the data is induded in tiie table Cross Section I Settiement Data 
(Attachment 6). The top part of this table presents aff of the available elevatton d^a for the 
monuments tocated on ttie Section I emt>ankment cross sedion. The mki part of the tatrfe 
presents the incrennental differences between ttie indivkJual, chronotogtoal elevation readings. 
Examination of tfiese incremental readings shows signrficant variability in the rate and 
direction of monument movement. Engineers would exped to see a consistent decrease in 
the rate of settiement, no upward movement ofthe monuments, and also exped less 
settiement fijrther away from ̂ ye embankment centeriine. The moot 

iSt possible frost heave issues witti sonriedatesfit&^ai^^SSM&dahJDQj^^ 
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The bottom section of ttie table presents a simplified analysis of potential additional 
settiement tfiat may occur over the next tfiree years. The presented numbers are based on 
taking the average indtviduat monument s^tiement over the last ttiree years and multiplying 
that resutt by three years. This is considered as an upper bound estin^ate. If the data were 
taken at ̂ ce value, we would exped to see additional settlement of betvt̂ een 0.2 to 0.6 foet 
over tfie next three year period. However, based on typical consolWatton behavtor. tiie rates 
win decrease over time and the actual settiements would be less than shown in ttiis exampto. 

Future Settlement Monitor ing Plan (Pre-final cover) 

The primary goal of ttie pre-final cover settlement nwnitoring plan is to colled a sufficient 
amount of data to altow for interpretation of ttie changing rate of settlement and to reliably 
predtot the time frame and magnitude of fi^rture settiements. These interpretations and 
predtotions will be used to help establish ttie schedute for final cover constiudlon. A second 
goal Is to detennine the eariiest possible time to place tiie final cover wfttiout continuing 
settiements compromising the original design and tong term embankment and cover 
perfonnance criteria. The most relevant tong tenm perfomiance criterion is Bmiting differential 
settiement. 

The essential elements of settiement monitoring plans indude monument tocations, time of 
installation, surveying frequency, and interpretation and reporting procedures. All of tfiese 
elements were updated in 2005 for monitoring the completed fina) cover system, and that 
plan is fully described in Revisk>n 18 of tiie CQA/QC plan. Settlement monttoring for areas 
witfi temporary cover, refen^ to as the pre-final cover plan, mirror ttie fmal cover plan witii 
the foltowing chajiges: 

1. Pre final cover settiement monunnents will be installed as temporary monuments and 
will be tocated as dose as practical to the final monument kxstions. 

2. The pre final cover temporary monuments will be instetled witfi their base tocated at 
the base ofthe final one fidot temporary cover layer This deptti of emkiedment Is 
expected to secure the temporary monument and proted it from fifost heave in alt but 
the most extreme winter seasons. 

3. The pre final cover temporary monuments wilt be instetled and surveyed wittiin 30 
days of placement of the teniporary oover. 

4. New monuments v^ll be surveyed again at 2,4.8, and 12 months, ttien semi-annually 
uritji the final cover system is plaoed. 

5. Reporting and analysis of settiement date wHI be compitod annually, and will be 
provKled atong witfi the annual embankment as-bu))t reports. 

6. Immediately prior to placement of the final cover, ttie temporary monumente will be 
renrwved. 
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Attachment 2 provkies draft CQA/QC language for a new Worî  Element - Temporary Cover 
Placement and Monrtoring. This draft ts presented as revision 19d, building upon draft reviston 
19c submitted on July 19, 2005. ' ,. 

The determinalfon of when to buiJd ttie final cover wiB be based primarily on when potential 
fuUjre differential settlements witt be small enough to not compromise ttie final cover system. 
The evaluatfon of future differentia} setttements wiW be based on plotting the indivklual 
setttement monument date over time, and uang a curve fitting mettiod to extend tlie curve 
into ttie future. The individual monument date sets will be projected a minimum ofthree years 
and the prpjeded settiement for each monument wilt be compared lo all adjacent 
monuments. Once thp nroiActed HifFonm-ttial gottlftfnflnt hfttmnagn adjacent DOln^reSUttS i[ 

^jgtorfon j ^ ' S j 
eiTipanETiSit areas wiii oe considered reaay roijnigj_^ver. 

It shouki t>e rwted that embankment areas witfi temporary cover will be ne-graded to ttie 
original design grades prior to placement of fijial cover. This ability to re-grade the top of ttie 
embankment after the majority of totel and differential settiemente are complete will altow ttie 
final embankment to remain at or near the design configuratton 

tEfiWmiiSiiii^^f^f^f^fi'^sEn^Mf^^^ 

Surcharg ing Ana lys is Report & Plan 

Surcharging of embankment materials would be a potential action only ff the antidpated 
decrease in the rates and magnitudes of setttoments were not occurring as predtoted or as 
needed to achieve tolerable ftiture differential setttoments. To be nx>re spedfic, broad 
uniform setttoment of ttie embankments wouto have tittle effed on ttie final cover system, Jl 

erial 
only trigger Uiat would initiate surcharging of the embankments. 

Conditions That Couto Trtooer Surcharoirxi 

Surdiarping of waste materials woukl onty be necessary if one or more of tfie conditions 
betow are met tt sliould be noted that it is impractical to be numerically spedfic atx>ut a 
certein differential settlement rate or time frame tfiat would trigger the need to apply a 
surcharge. LikeMnse. the amount of sun::harge material to apply would depend on the 
preferred speed and magnitude for achieving the desired results, tt should be noted tfiat the 
survey monument date to date indicates onty smalt to moderate differential settiements, and it 
Is not anticipated that surcharging would ever be necessary if there was a year or more to 
allow settiemente to occur and to diminish. 

1. If observed settiement rates and or magnitudes at some tocattons were not decreasing 
at similar rates when compared to tfie majority of other settiement monument 
locations. 
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2. ff excessive subsidence were observed between monuments. Excessive sutisidence 
is descrfoed as exceeding distortton of 0.01 between two monuments. 

3. ff ttie predicted decrease in rate and magnitude of settlement at various polnte wouW 
T)ot a/tow for placement of fhe fnial cover system wfthin tfie desired time firame for 
cover construction, 

Surcharoino Approach 

1. Define tfie desired schedute for final cover constiudfon, whetfier for sub areas or tfie 
overall embankment, 

2. Using settiement date to date, predtot ttie amount of additional time to achieve future 
differential setttemente of less ttian a one percent distorton crtteria. 

3. Evaluate ttie time availabte for achievfog tfie necessary additional settiement and 
define the amount of surcharge material needed to complete the desired settiement 
within tiie necessary time frame. 

Attachments: 

1. Komatsu 550 Mobile Coisher and fMewetl 120104 MegaShredder information 

2. Draff reviston 19d of ttie CQA/QC Manual 

3. LARW Annual Setttement Monument Date Summary 

4. Figure 2 of ttie CQA/QC Manual 

5. LARW Settlement Monument Date 1999 to 2002 Detail 

6. Cross Section I Setttement Date 
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BR5S0JG-1 

nrwHEa HORSEPOWER 
226 kW 306 HP d 1950 rpm 

OPERATINC WEIGHT 
47500 kg 1047201b 



BR550JG-1 Mobile Crusher 
e 

Komatsu's newly designed BR550JG-1 enters ttie maritet as ttie 
most technologically advanced machine avaitatile. Wtth excellent 
crushing power and a production capacity of 100-460 ton/h 
1 1 0 - 5 0 7 U.S. tOtt/h, tiie Komatsu fiR5S0JG-1 is ttie 
optimum ciioice for your work site. 

Rotating lamp flashes to 
indicate travel mode, excessive toad 
on crusher or abnormal condition. 

H igh perfonnaace jaw . Tlle FS4430(M maximum-capacity 
jaw provides high performance witti a simple riesign that facUitales 
easy maintenance. Komatsu's unique design allows ttie discharge 
setting to be changed wltti a sirnpie one-touch adjustment In less 
time than ttie competition. 

Newly designed vibratory grizzly feeder. 
Ttte vibratory grizzly feeder vibrates the material witt) an ' 
elliptical mov8in,ent, so tint ttte materials are effectively • 
separated and fed evenly into ttie jaw. 

Folding hopper 
wings for easy 
ioaaing and transpoit. 
Ttie hopper is accessible 
from three sides for 
material loading, l^e 
iBar side is espec^ty 
lowHust 3365 mm 
H-or high. 

Outstanding m o t i l i t y . Hydraulic steering 
and high travel speed make the cnisher easy 
to relocate. The 8R550JG-1 uses ttie same track 
undercarriage as Komatsu's hydraulic excavators. 
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Hytfraali^iad hydraulics and all-hydrauiic drive system. 
Fully hydraulic drive system gets you worifing right away. HydrauMind 
system supplies the optimal amount of oil ttirough load-sensing and 
pressure-compensated valves. 

BR550JG-1 
MOB'.LE CRUSHER, • 

FLYWHEEL HORSEPOWER 
228 kW 306 HP Q 1950 rpm 

OPERATING WEIOHT 
47500 kg 104,720 lb 

PROOUCTIOH CAPACmr 
100-460 ton/h 

IIO-fiOT U.S. ton/h 

High-speed, large-capacity cartveyor belt. 
A 1050 mm 42" wide belt moves at 1 ^ m 394' per 
minute. The discharge height is 3000 mm fl'IBT. 

Komatsu's SAASD12SE-2 engine provides 
228 kW 30S HP 01950 rpm tor maximum crushing 
power while keeping exhaust gas. notse, and 
vibration to a mtnlmum. 

Hydraulic conveyor l ifter at ttie high 
position ensures adequate ground clearance when 
driving, and ample jaw discharge clearance when 
in the operation mode. 

Sprinkler nozzle is^ 
a connectorsxe standard. 

Emergency shut-of f but tons are installed 
on both the left and right sides of ttie chassis, 
control panel, and radio remote control (optional). 
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Designed ivKh the 
operator in in'md, 
the cnisher offers the 
most up-to-date lech-
nologfCBl advancement 
to itssist with your 
crashing needs. 

Equipped with FS4430QA Jaw Crusher 
The powerful FS4430iQA jaw cnjsiwr with bow4ypBfbc«d jaw at higti rpm aUows 
you to adjust utting rangds from S5 mm to 200 mm UT- IST (OSS) for maximum 
cnjshbg capabHttss. Induding concrete debris and hard rock. Komatsu'ii one-touch 
dtachtrge setting ajufcbitw'il also aNows gmter control over your cnishing capoctty. 

• Maxbnum crushing afftdsncy. nw Komaisu aami-
•utumadclMdM-Byatam l e n t M th« toad on ffw cniahM-Mid 
aiSutto «is feed n t * aoQonMngly to mwdmiz* a l i c teKy (or 
a l Q^pw oT n x * m d ooncpite debrfs. 

• Nswiy daalgnad vibrating grizzly f««d«r. By nMna 
lhe feedar angia to an hdna cf 4* tha mudc te noa aftadlwtjr 
ramoved and ttia aipec4 movamant of the 2-«tB0> ydzzV (Mdar 
nducea dogghg. MIO. tn opdonaf mucfc convajnr J« avolsbla 
to aaparala the malaHaH. 

• Hfgh-spaed, larg*-capactty conveyor be l t 
A106D i m 42" «4de bet mowa* qulcMy to dbcharge cnitfiad 
matariata. DlKhaiva h e ^ is 3 m n t r , nhich fecSMas 
ctocUng and soaenkng the ptoduct». 

f̂ - LJ 

UiaU- f i f iU ; ; t p ; ;r : .»; -:-.-'':.r,t.--i/pc ^srK-y Ji'it 

MOOmmnr 

Production Capacity 

Makhrum pnxluction capadty* (with 8 mucfc content of 30%). 
Unft kMh U.a. tOilffi 

CrMi*r Wt t tw i t taMii|(«pea sMt) 

MKsrU 

NititnlskMW 

Concratadsbris 

55 mm 

— 

100-140 
111-154 

70 tnm 

— 

11Ch160 
1*1-171 

100 mm 

130-190 
l o - m 
ISfr-220 

150 mm 
5.r 

ztxhito 
Z20-Mt 
230-330 
tl4-3«4 

200 mm 
7.r 

260-400 
nt-441 
320-460 
M9-S07 

The produciivi o f M d ^ ol ttw oatura'"tanas shnvn Jn Ifw taUa a bawd 
cn »f>dM«t havvie uncofdkMd aomprMtion amngth o( abotA 1000 kgftmi 
1<22S pal. n n of IfM oancrato ttaMc a iMMCf on oMcnw dtbilt eentBtnmg 
no UMi t«r« «n l rt Sw itiaiaM to anunwd to b» diy and aquif to or 
oiatar than WW cvdnwin f««d-in matorW az*. 

Th* fvoAKaoi capwMy a t w MM d Ih* quwittjr of ttw iMtoiW OMhwJ 
by NM c n » h * r WKl t h * qtwnlily of UM mMKtsI th*( p * M « l evDUgh t h * 
grtczV bar. II (tepcndi or Hie (yp* and prapMliM ol tft* natorW and 
dw woritins condHton. 

When tw cnahv dtachag* aaSkie a 55-100 mm ZX--3.9-. onty corxma 
iMva can b* coMhod. 
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•..- M O B I L E C R U S H E R . • 

H i g h m o b i l i t y . The ovaraH height for trvoportatkin 
1> raduoad bekNv 3.4 m 11*2' by amptoylng hydraulic 
cybnden to fold tha hoppar. Tha BR550JG-1 has high 
o m m d daaranoa. Tbe hytfeauic oonveyw M n g fundbn 
ensures amfiU ground daarahca whan ratocating the 
machbie. The opiionat ladio conMler aHows remote 
control travel func&ons. 

f-'C^'-jf i:iiti':.»-i l^H'.''rQ f -J-.-.i'iJ-:̂ -. u : Ckxi^t i ' t t 

M a x i m u m R e l i a b t l f t y a n d M i n i m a l M a l n t o n a n c a . Komatsu aquipmant otrers 
ewepBonM lettablBy and the toecgng adge to tochnokioloal advancement Tha new monftort^ 
system Impfwas maintenance, wtt le standaid (saturae such as tha pra-«laenir and doutrfa 
daenar eiamanl B:a tnottfted to Improve durt feststenca. A lafge daaranoa under the oushar 
meara aealer malntenanoe. £ven if trouble o c o r s It can tw repeaad In a short time. 

C o m f o r t a b l e D e s i g n , Ui e d d t t n to s l o w ^ w t e engine made wtttt sound^baorfatog 
nwlerWa, Kometsu instajls )ow-epesd and Nghtoique hycfreulc pumps, e muffler, and othar 
standard ports to reduce noise and vOiraticii. In edtfitkin, every cmsher Is equlppad wtlh e 
standard water sprinkler nozzle lo suppress dust and impRwe die envfcwnent 

E a s y O p e r a t i o n . The Mobfls Cnohar oflers h«h-par«Dnnanoe ftsKfions. The cniSher 
setting can be completed fn 3 minutes «4(h the easy setting acQustman) mechanism. The 
cnohar, feeder, discharge conveyor belt, end opOonel equtpmsnt can e l be opeietod st 
the touch of a button. WBh the opdonel remote oontroL oporator control fs maximtzed. 

Safety 
e Emefpancy shul-alt buttons are locatsd on e>a W l and right fides of tfie chassis, 

on the contiol panel, end d n nmoto axtfrol (optional). 

• A ntadnglerito fleshes when thera Is srnsHunctlon on the morOorcfaplBy (for exarnpto. 
w t w i overheating occurs) end lhe operator is also alerted by a buazar In lhe evant or 
an abnormel shutdown on ttw conveyor bfltt or opdonei equipment 

* A switch is provided to chsnga tntween cnsHng end travel modes. 

• HandrellB acKl safety guards era prodded far aB secdons. 

0;;•••:. ' ."••.•- ;•/' C f L - ^ t - . i . : S i d : 
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E N C I N E 

Model Komelsu SAA0D125E-2 
Type 4-cycls, water-cooled, dlred rvectlon 
Aspjrption Tufbocherged and artercooted (air to air) 
Number of cyHnden 6 
Bore 125mm4.«" 
Smhe 150 mm 5.-M" 
Pwui disptacement 11.04 itr B74 In ' 
Flywheel horsepower . . 228 kW Wd HP Q 1«50 rpm (SAE J1349) 
Goverrar Alt-speed, electricsl 

H Y D t t A U U C SVSTESa 

Type variable capacity wldi pistons (tocikteO plate typa) 
Main pump.' 

Type Vhriibia i f lerity pistons 
Pumps for Travai. cnjsher, coirveyor. and oplior̂ s 

Maximum flow 2 x 310 Wwin 2 x n U.S. gpin 
Maximum pressure 380 kg/cmi 9,405.5 pai 

* Maximum towel apsad 3 kmfti 1.9 mph 

HydrauHc system (iravei ousher. feeder, conveyer, and opMcn): 
Trowel 220 ttr/min 
Cnnher 325 itr/min 
Feeder 110 UrArtn 
Main oonvayor flO Itrmiln 
Mudc conveyor 47 ItrMlin 
Magneecseperator...'. 36 hr/mh 

S8 U.S. gpm 
80 U.S. gpm 
2BU.S.8pm 
24U.S.Bpm 
12U.B.9Pni 
10U.S.gpm 

m TRAMSPOf lTAT IOH 

CondUon after rotery temp assembly, muffler, pra-daeiwr, and 
mirror asaan4>ly ara lemoved. 

OPERATING WEIOHT 

Opemflng weight, induding 600 mm shoes...: 47S00 hg 1tM,T30 b 
Prodocbon capadty 100-4W ton/h 11ft-567 U.S. ton/h 

C R U S H E R 

j«w .' Komatsu FS4430QA 
Met size 1120 nwn x 766 mm 44" i JO* 
tStschaige settir>o (O.SS.) 55 mm to 200 mm 2.2- to 7.9" 
(^otalifv spaed (variabls) 210-300 ipm 

GRIZZLY FEEDER 

Frequarvy Maximum 1000 cpm 
Size J 1125 mm x 4105 mm 44" x 1 3 T 
Drive type Hydraulic gear motor 

UNDERCARRIAGB 

Seel of trade Sealed tivdi 
Tredt afl(u8ler Hydraulic 
Number of shoes 45 each M e 
Number of canier rotors 2 sets/one eide 
Number or track rodsrs 5 sets/one slds 

SB COOLANT AHO LUBRICANT CAPACITY 
Fuel lank 605ltr 1G0U.S.gel 
Rediator 43.9 hr iau.S.gal 
Engirv 38 lb- 10 U.a. gal 
Finel drtve. eech nds 0 ttr 2.4 U.S. gal 
Hydraultc sysiem 370 Itr 9BU.S.gel 

Corvmon ener only rotary lemp and muffler are romovcd.* 

(ht •am* cMricb, ttm nwdw* nay n**d to b* dMSMmUM ftx tmnaportMon.} 

Trancpaiten0(tt 
Tnnsport height 
Tnn^wt Iwght* 
Transport widlt) 

13430 mm 
3395 mm 
3505 mm 
2»Smm 

44T 
11T 
11T 
» i r 

'Oondaon alMr only rotary tamp ind nufnw arc rwncMed 
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MOBlLt CRUSHtR . 

DtMCNSUHtS 

A 

B 

C 

D 

E 

f 

G 

H 

1 

DvenMltnBth 

OvsrMlwioM 

Feed ltt l0M-4lds 

Feed hflisht—tsar 

Uinlmuin gnxnd ds imce (daring i rm t ) 
Oisc^wgiMDht 
y.M 1J a n . . . . -

imcmcKnsss 
Lanotli ol iiadt on omntd 

OiKtege ftem idlir csfltsr 

I3430inm 44*1" 

3840 mm 1111-

3640 mv i n r 

3365 mm 11T 

350mm I T 

3000 mm n t r 

30mm 1" 

3700 mm i r r 

6145 een I S T 

i 

K 

L 

M 

N 

0 

P 

Ovaraflwidtri 

Trade gsuge 

Tridt width 

Shot Width 

Hopper width 
Hopper width whsn fdried 

Hopper tonstti 
Disdurge convtyor tea width 

3115 mm 1 S T 

2400 tnm S T 

29B0mm t r 

500 mm 1 l . r 

2B05mm 9 T 
2130 mm 7 T 

4385 mm t 4 ' r 

1050 mm 4 r 



0 
S T A N D A R D E Q U I P B a E M T 

ENGINE: 

• Englna. Kometsu 6AM012SE^2 
e 4-cyde, water-coded. direct infsction, 

tuitodwrgad, and attafcooled (sir to air} 
• Netha»c|XMerZ28l(W3eeHP 

Q1950 lpm 
• Fuelsyatam: 

-Fuel. Ught o i , ASTM tDedtkitfion 
-Qovemor. cenbKugel mettled, 
aMpeed meihod 

e CooKng fsn, sueflon type 
e Air deaner, oenbHUgal method 

witi paper filtsr 

ELECrmCAL SYSTEM: 
• Starttng motor. 11 hW 24 V 
• AMemetor, SO empsrs 14 V 
• Beltery, i 4 0 A h 2 K l 2 V 

UNDERCAnfUAGC: 
a Number of m a n : 

-Upper cs/Ttsr, two eets/dne side 
-Lot iv trade, Are srtsfcme side 

SHOES: 
• Assambled triple-grouMr type. 

500mm1B:r 
• Tenskv) edtustment, graaee cyftider 

msthod (cushion sprtods attadied) 

CRUSHER: 
e Type, FS4430(^ stogie-toggle cnnher 
• Size, 1120 mm X 766 mm 44" K 30" 
• Rotalfont 210-300 rpm 
• OrKvmetttod,hydrai4k^ motor with V-bett 

FEEDER: 
e Type. 2-stq) dedt 
• Sfised-contmled grtzaly feeder 
• Dinwisions Q/f x L), 1125 mm x 

410Smm44-icir6* 
• Grtzzty ber opening, 45-70 mm 

1.77"-2.78-
• Drive mettiod, hydraukc gear motor 

BELT CONVETOR: 
• Widtfi X length, 1050 nsn x 10135 nm 

4 r i 3 3 3 " 
• Speed, 120 mftnh 394 flAnln 
• Drive mettiod. hydrauHc ptston motir 

O P T t O H A L K Q U I 

MAGNETIC SEPARATOR: 

• Msgrtettcssparator for prtmeiy conveyor, 
BOOiMnSTwUe 

MUCK CONVEYtHb 

e Muck cwTveyor eeeemfâ f cen be folded 
by hydreulic <^Andar, 4000 mm K 600 mm 
i n - K 2 ' 

r*. s.'to2^ 

RADIO REMOTE CONTROUBt: 

FimoSon: 
• Travel LaftfiighV 

FCrward/RfivcfM 
• CnjshsrOnK>n 
« Feeder OrVOir 
e One-lbuch 

Deceleretion OrVOir 
• Emergency Sluloff 
• Horn 

WagrteU.- ^ e ^ r a t t i : i f i , c i Corvayo.r 'x-ifl-.;^ i . f -r.ci'.'ef 

AESS57(M)0 OfiOOl Komatsu Printed in USA SN5(3M}C OataKom Srtll {EV-1) 

KOMAftU-
Kamstsu America Intemetionel Conpeny 
440 N. Falnnr Dr., Vemon HWs. R. SOOVI tSSBSSm 

WWW. KonatsiiAiDarica .com Materials and specilicatione are subject to chartge without notice 
is a trademark of Komatsu Ud. Japan 



WENDT 

# 

WENDT CORPORATION 
20W) MILITARY ROAD, TON A WANDA. NY MiSO^TfiS USA 
Telephone: 716-873-2211 i f n : 716.it75-«J0? 
web titc: wwrw.wcndiaxp.cea email: lala^^wDndlcoipxom 

http://wwrw.wcndiaxp.cea
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WENDT 

WENDT CORPORATION 
20S0 MILITARY ROAD. TCNAWANDA, NY 14ISa-d7ft5 USA 
Telephone. 7fA-S73-2;il t-'ax:71A.K73-4309 
wrt> »i(c: wM-w.wcndtcgTp.i;twn email' Hlci(i^wcndRorp,cura 
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WENDT CORPORATION 
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web site: www.woidtcdrpjatm email: nicHiglwciidicmp ctwn 
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WENDT CORPORATION 
2W0 MILITARY ROAD,TONAWANDA. NY I4130-A765 USA 
Tdcphor>c:716-imJ2ll I-M: 71A.tro-9309 
>A'cb site: www.wcndtcnrpiconi enail: uicw^v/atAcorp.am 

• : . - ! l . " ^ - ' - ^ • 

- • . , ; ' . . ' • ' . • • - • . " • 

-:->^r-

ulM .Inc.. CafTî ^en. r?9y-r^-;,r,,V- .^ .^^^J^KET'V-^ 
>;il 559-126:04 'Mega6hredcJ^f ' t i<tefc§^^o{^^ 

ClM, Inc., Camcton, New Jersey 
NM 559 -120104 MegaShredder fAki-̂ wi6Qr\ - Fiosi Side 
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OC- - Top of fc^'oste Survev -

L 

a 
AVB12/B13 

Top Of Waste Survey^ 
12-6-02 (Page 2 o f V ^ " 

( ( ^̂ -
. / • ^ \ v ^ 

"Mt 

lO^-J 
N la,429.59 
E 11,604.86 

1043 1042 10^1 ,3P 

2^3 :f4f4 H'«" i l i r . -y.^"/i,s.6o Li';;.̂ ?i.8.6o LLr^i,a.eo 
Ac tua l 4.898.54 ;^ctuo( 4 ^ 9 8 . 5 2 Ac tuc I 4.298.41 A c t u a l 4 .29849 A c t J ^ 4.P98.42 

I0I6 
N 12.39163 
C 11.503-61 
Dsstgn 4,297.00 
A c t u a l 4,296.80 

1015 
N 12,331.64 
C 11,503.4a 
Design 4,295.TO 
A c t u a l 4.294.73 

1014 
N :e,33i fc4 
e 11,502.60 
D*sign 4,285.00 
A c t u a l 4,204.83 

1031 
N 12,390.61 
E l l .5S3.60 
DfSign 4,297 03 
A c t u a l 4,296 76 

1029 
N 12.380.6f 
E 11,553.43 
Design 4,295.00 
Ac tuo t 4.29-4.76 

1027 
N 12,330.62 
E 11,552.59 

103? 
N 12.339.59 
C 11^03.59 
Design 4,297.00 
Ac tuo i 4,297.00 

1Q3Q 
N 12.379.59 
C 11,603 42 
Design 4,295-00 
Ac tua l 4.294.89 

1028 
N 12,329.60 
E 11.602.58 

1012 
N 12,38857 
E 11,653.58 
Design 4,297.00 
A c t u a l 4,296.84 

1011 
N 12,378.57 
Z 11,653 41 
Dvsidn 4,29500 
A c t u o l 4.294.74 

1010 
N 12,328.58 
L 11,65257 

Design 4,255.00 DeSKjn 4,285.00 D , I , ^ 4,285.00 
A c t u a l 4,284.96 A c t u a l 4,284.86 A r+Jo l 4 .284 f i l 

1038 
N 12,387 55 
E: 11,703.57 
Des ig i 4,297.00 
6c tu : i t 4,296.89 

1037 
H 12.377.55 
C n .703*0 
Design 4,295.00 
Ac tuo l 4.394.69 

117 
N 12,327.56 
E U.702.56 
Design 4,285.00 
Ac tua l 4.284.80 

10*0 
N 12,336 53 
E 11.753 56 
Design 4.297.00 
A c t u o l 4,296.07 

1039 
N 12,376.53 
E 11.75339 
Design 4,295.00 
A c t u a l * .294.9 I 

129 
N 12.3855] 
e 11,803.55 
Design 4,c97.00 
A c t u o l 4,29661 

120 
N 12.375.51 
E 11,803 38 
D e s l ^ 4.295.00 
A c t u o l 4,293.84 

life 115 
N 12,326.54 N I 2 . 3 2 5 . S 2 
E 11.752.55 E 11,802.54 
Design 4.28500 Uesiflft 4.285.00 
A c t u a l 4 c:84.7e A c t u a l 1,284.81 

310 
N 12.28165 
E 11,501.77 
Design 4,275.00 

309 308 
N 12.280 63 N 12,279.6] 
E 11,551.76 r 11.6C3.75 
Design 4.27500 Design 4,275.00 

105 

;i;i. ,;i.;;s. ^s^. ;:i;:;;̂  ̂  - - - -=^ <.-- ^ ^ .^^ Lg§=«, 
1009 

h 12,27859 
E 11.651.74 

104 
n 12.277.56 
€ 11.70!.73 

106 
N 12.275 52 
E 11,801.71 
Design 4.275.00 
A c t u o l 4.274.85 

' * ^ ^ 1004 1005 
? l f l r ? n Q t " 15.230.63 N 12,229.61 
I ^^'^°^?L^.r ^ 1J.55D.92 e r..600.9l 
Design 4.265.70 Design 4.2fe5.?7 design 4 , 2 6 5 8 7 ^ , _ 

'•ctuo'. 4.265.45 Ac-tual 4,265.42 Ac tuo 
A c t u a l 4,265.61 

1006 \a07 
N 12.22S59 N 12.22757 
E 11.650.90 E; n.vQo.eg 
Design 4,265.85 D^sKjn 4.26581 

4,265.33 o,cX^a\ ^.265 54 

1008 
N 12.226 55 
£ 11,750.88 
Design 4,265 66 
A c t u a l 4,265.28 

r 

( ' • 

u 
i 

IOl 
N 12.225.53 
E 11,80087 
Design 4 ,265.5 f 
Actual ' ^ .S^^^ i ^ , ^ f r x 

i 
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oc ~ 'op* o f Wasir Survey - 0 ' / "-8/'-'-'i''l 

Class A 
Top Of Waste (native soil) 

Becfcstaht R—hoot 
OW-89 

Noithtng EiwtlnQ Bevetlon 
RMhoot 

Actual 
Dtfference 

13303.82 
13303.61 

0.01 

12701.86 
12701.86 

0.00 

4276.83 
4276,82 

0.01 

Speclflcatfon: At or betow design grade 

Surveyed By: - ^ ^gu^Qe^^^^ 

• 

Q.C Offjper'Approval^ itt^Vi^W, Date 

Date: / / / ^ A 

f 
Page 1 of/ */v>r. 

-T-

Point 
Number 

300 

301 
302 
303 
304 

306 

307 
308 

309 
310 
311 

89 

100 

1 ̂ °'' 
1 ̂ °̂  
1 ^̂^ 
i 104 

105 
106 
107 
S,5 
S.6 
S.7 
S.& 

Northing 

12670.38 
12669.34 

12666.32 
12618.33 
12566.33 

12540.00 

12560.36 
12619.35 
12820.37 

12570.38 
12540.00 

12685.26 
12666.26 
12667.30 
12567.31 
12617.31 

12616.29 

12566.29 
12505.27 

12615.26 
12540,00 
12540.00 
12540.00 
12540.00 

AWC16« 

Easting 

12056.35 
12108,34 

12158.33 
12157.49 

12156.65 
12106.17 

12106.66 

12107.50 
12057.51 
12056.67 
12056,16 

12306.29 

12258.30 

12208-31 
12206.64 
12207.46 

12267.47 

12256.63 
12306.62 

12307.46 
12256.19 
12206.19 
12156.18 
12306.20 

LAWC18 

Design 
Etevation 

4308.60 
4308.60 

4308.60 
4306.60 
4304.60 

4303,42 

4304.60 

4306.80 

4306.60 
4304.60 
4303.38 
430Z60 

4304.60 
4306.60 

4304.60 
4306.60 

4304,60 
4304.60 

4302.60 

4302.60 
4303.55 
4303?ja^ 
4303.47 

4301.69 

Actual 
Elevation 

4308,30 
4307.86 

4307.88 
4306.28 
4304,51 
4303.24 

4304.45 

4306,53 
4306.54 
4304.51 
4303.24 
4302.40 

4304.50 
4306.04 

4304.49 

4308.12 
4304,06 
4304.21 

4302.25 
4302.14 
4303.46 
4303.07 

4303.25 
4301.48 

Fill 

0.30 
0.74 

0.72 
0 3 2 _ 
0.00 n 

0.18 

0.16 

0.08 

0.06 
009 
0.14 

0.20 

0.10 
057 

0.11 
0.48 

0.65 

0.39 

0.35 
0.46 
0.09 

-9!fl6 1 
0.22 
0.11 1 

a h/e-oi-
QA Ap^ovBl r p ^ ,,.„^D»te 

^ 

0 5 / 0 1 / 2 0 0 7 P a g e 1 



QC - T o p o f W a s t e S u r v e y - 0 1 . ' l c - • 2 j C . 2 

^ 
e 

CLASS A Tap nr WASTE ̂ ^ 
AVC16 & AVC18 

KtY 
Point Nunber" 

Design Elevation 
Actual Elevation 

Amount of FiU t o Design Elev. 

1 c T ^ 

Y 

Ptft 300 
4.308.6Q 
4,300 30 
0.30 

P t» 301 
4,30860 
4,307 S'j 
a74 

Ptd 302 
4,300.60 
4.3075S 
0.72 

P t l lot 
4,306£0 
4.306.03 
0.56 

P t t lOO 
4.304.60 
4.304.50 
0.10 

Pt» 99 
4 .30260 
4,302.40 
05O 

PtK 309 
4,306 60 
4,306-54 
0.06 

PtI I 303 
4.306.6D 
4.30652 
0.07 

P t t 303 
4.30660 
4,306.28 
o.3e 

P t l 103 
4.306.60 
4,30612 
94Q 

P t * l04 
4,304.60 
4,304.05 
0.55 

P t l 107 
4.302.60 
4 302.14 
0 46 

p t « :]io 
4,304.60 
4,3H.51 
0.09 

PtX 311 
4,30339 
4.303.24 
0.14 

P t # 307 
4.304.60 
4 .3044S 
0.15 

Pt« 306 
4,303.42 
4,30324 
a i 8 

P t l 304 
4.304 60 
4,304.51 
0J)9 

Pt» S7 
4,303.47 
4 J 0 3 J 5 
022 

P t l lOf 
4,304.60 
4.304.49 
O.ll 

P t r S . 6 ' : * ' * " 

4.30a07 

w e - o.HH 

P t l 105 
*,304.60 
4,304.21 
0.39 

P t l S.5 
4.303.55 
4,X3.46 
0.O9 

Pt» 106 
4,302.60 
4.302.25 
0.33 

P t l S.8 
4,301.59 
4,301.48 
a i l 

05/01/20C7 Page 2 



^̂ C - Top o f Wasre S u r v e y - O l . ' l S . ' i C 

Op Df Debr is S u r v e y 
A W C1 b / A W CiS) 

Dote ' l 5 - c l - 0 1 S u r v e y e d By: Gordon J e n s e n V e r i f i e d By: Reed B o n g e r t e r 

c ie.u«.34 

« 4.366.75 
F -015 

D 4.3H.4D 

r 0.79 

N I2,b£0 37 
I 12J57 5: 
D *.K»J60 
A 4.M5.47 
r 1.13 

N ie.6t?35 
C ie.l07SG 
D 4.30&M 
A 4,305.49 
F 111 

M I2,370.W 
E l£Jn6.4T 
D A.304.ti0 
f * ,»3 .5S 
r 105 

N 12.»40JXt 

ir 4.303.38 
A 4,3aS3i 
r 1J7 

KEY 

K l2.5bQ.3£ 

D A.lbASA 
H 4.303.S4 

»i if.Maoo 

D 4,3&34e 
A 4.3dS]0 
r 1.32 

H t?.6ie33 
E i? , i :7 49 
D 1.30bU 
A 4.M5.4 7 
r 1,13 

N 12,568 33 
C ]£ . ]» .65 
6 • .30* .« 
A 4,303 3« 
r ].e« 

N lS.340iM 
El lS.IS6.lt 

^ *.3(12 37 
r i.i« 

N = N o r t h i n g 
E = Eas t i ng 
D = Design E'ev. 
A = Ac tua l Elev. 
r = Fill, t o Design 

P4 t£At.7.30 
Z 12£K31 
D *.MbiO 
A 4.X&37 

Z |2,20tJ9 
D . 4 j a t » T v ; . v * 
A 4,U£.(« 

E(e' 

«3tf?K T i e - i n P T ' s 

r o f DeisrJs Free- o l r e o d y p l o c e a 

See AWH]7 -H l8 -Heo -ceO 

T o p o f V a s t e S u r v e y 

05/01.'2001 Paoe 3 

http://lS.IS6.lt


)G? - 1L, o f W a s r e Suive ' - . - - 1 . - /O2 

Class A Top of W a s t e S u r v e y '-' 
AVA18/AVB18 (Top Slope a. Side Slope) 

D a t e ; 1 O - O 8 - 0 ? 
P o g e 1 o f 4 

137 138 i39 140 141 142 
143 144 143 146 

I e 3 4 5 6 7 8 910 

26 25 ^4 23 ?? 

11 12 13 

?0 19 137 16 15 14 

132 133 134 135 136 El 28 29 30 31 32 33 34 3S6 37 38 39 

IS? i£2 i£fe i£= 52 53 54 5; 
121 1&2 l55 124 Sl SJ) 49 i\ 

56 57 5B 59 60 
47 46 45 44 43 42 41 40 

" 5 " * ^13 112 "1 72 71 70 69 68 67 66 65 64 63 62 61 

106 107 308 109 110 73 74 75 ?6 7 7 7S 79 SO 81 B2 83 84 

IOl 100 99 98 97 96 95 94 

t 
NORTH 

4 

93 92 91 90 89 98 87 86 85 

^-z. ENVIROCARE 
OF VTAR. fNC. 
THE SAFE ALTERKATIVK 

D5/C1/2007 Paqe 1 



- Top oL Wciut 5ur '-ey - li./C-c / ̂ O'*: 

# 

/7/i-. . ^i'/'.' \ i . 'n :} :y \ 'n \ t - : 

Class A Top of Waste Survey 
AWA18/AWB18 (Top Slope & Side Sfope) 

Polnta Llet 

L 

Page 2 of 4 

Pt# 
1 
2 
3 

n 4 
1 "̂  ' 
H ^ 
B 7 

1 6 
1 ^ 
fl 10 
1 ^̂  
i 12 
1 13 

14 
i 15 
1 16 
1 17 
1 18 
1 ie 
\ 20 

i '̂' i 22 
1 23 
1 24 
i 25 
1 26 
1 27 
i 28 
fi 29 
II 30 
1 ^̂  
1 32 
i 33 
1 ^ 
1 35 
1 36 
1 37 
fl 38 
1 39 
ft 40 
1 41 
I 42 
i 43 
| _ 44 

Northing 
^ 2,520.38 

" -12,619.36 
12.518.34 
12.517 32 
12,516.30 
12,515.28 
12.514.26 
12.513.23 
12.512.42 
12,512.21 
12.511.10 
12.510.17 
12,509.15 
12.459.16 
12.460.18 
12,461.20 
12.46222 
12,462.42 
12,463.24 
12.464.26 
12.466.26 
12,436.31 
12,467.33 
12,468.35 
12,469.37 
12,470.39 
12,420.40 
12.419.38 
12,418.35 
12,417 33 
12.41631 
12,41529 
12,414.27 
12.413.25 
12,412.43 
12.412.23 
12,411,21 
12,410.16 
12.40916 
12,35917 
12,360.19 
12,361.21 
12,362.23 
12.^3.25 

Ea»tino 
12.055.84 
12.105 83 
12.155.82 
12.205.81 
12.255.80 
12.305.79 
12,355.78 
12.406.77 
12.445.76 
12.45576 
12.505.75 
12,555.74 
12,605,73 
12.604.89 
12,554.90 
12.504.91 
12.454.02 
12,444,92 
12,404,93 
12^354.94 
12.304.95 
12^54 96 
12^04.97 
12.154.98 
12,105.00 
12.055.00 
12,054.17 
12.104.16 
12,154.14 
12,20413 
12.254,12 
12,304.11 
12.354.10 
12,404.00 
12.444.09 
12.454 08 
12,504.07 
12.554.06 
12,604.05 
12.603.22 
12,553.23 
12.503.24 
12.453.25 
12.403.26 

Dastgn 
Elevation 

4,302.60 
4,302.60 
4.30260 
4,302.60 
4,302.60 
4.302.60 
4,300.60 
4^98,60 
4.297.00 
4,295.00 
4,28500 
4,275 00 
4,265.50 
4,265.61 
4,275.00 
4,285.00 
4.205.00 
4.297 00 
4,298.60 
4,300.60 
4,300.60 
4.300.60 
4.300.60 
4,300.60 
4,300.60 
4.300.60 
4^98.60 
4.298 60 
4.298 60 
4.208.60 
4,298.60 
4,298.60 
4^98,60 
4,298.60 
4.297.00 
4,295.00 
4.285.00 
4,276.00 
4.265.41 
4.266,12 
4.275.00 
4,285.00 
4.295.00 
4.295,00 

Actual 
Elevation 

4,301.62 
4,302.41 
4,302.49 
4.302.38 
4,302 45 
4.302 29 
4.30051 
4.298 44 
4.296.82 
4,294.82 
4.264.89 
4.274 92 
4.265.29 
4.265.33 
4.274 84 
4.284.91 
4.294.67 
4.296.91 
4.298.56 
4,300.45 
4,300.45 
4.30046 
4.300.56 
4,30061 
4.300.4S 
4,300.47 
4.298.42 
4.2».4e 
4.298.52 
4,298,60 
4.298.55 
4.298.47 
4,297.26 
4.298.53 
4,296.61 
4,294.93 
4,284.83 
4,274.96 
4,265.33 
4.265.41 
4,274.88 
4,284.39 
4,294.63 
4,294.82 

FIU to 
Oeelgn 

0,98 
0,19 
0.11 
0.21 
0 15 j 
0.31 ( 
0.10 1 
0.16 
0.08 
0.19 
0.11 
0.08 
021 
0.28 
0 1B 
0.09 
0.13 
0.09 
0.04 
0.15 

8iirYtYH'..RY; 
Travis Jensen & Travis Sutherland 

P»ttl 
10/8/2002 

?Dffttficfitt9n: 
At or Below Design 

0.15 ! 
0.14 
0.04 
009 
0.15 
0.13 
0.18 
0.12 
0.08 

0' '?. B 
006 
0.14 
1,34 
0.07 
0.39 I 
0.07 
0.17 
0.04 
0.06 
0.71 
0.12 
0.11 

• • • a . 1 7 

0.18 
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'JC' - T o p t f Wda:. R S e r v e , - 1 0 / 0 T 

• 

1 ft# 
y 45 
8 46 
I '*7 
f 48 
1 49 

I 50 
f SI 
I ^̂  
j 53 
i 54 
1 55 
1 56 
1 "̂̂  

5S 
59 

fl 60 
i 61 
1 62 
1 ^^ 
i 64 
1 65 

66 
67 
68 
69 
70 
71 
72 
73 
74 
76 
76 
77 
78 
79 

I 80 
I 81 
1 ^ 
1 ^̂  
ff 64 
1 65 
1 86 
1 *̂  
1 88 
1 89 

90 
91 
92 

1 93 
94 
96 

^*^^^^^^^Bf^ " r^ 

N o r t h i n f i 
12.364.28 
12,365.30 
12.366.32 
12,367.34 
12.368.36 
12,369.38 
12.370.40 
12.380 40 
12.379.38 
12.378.36 
12.377.34 
12,376 32 
12.375.30 
12.374.27 
12.373.25 
12,372 44 
12,309.00 
12.31020 
12,311.22 
12.312.24 
12,313.26 
12.314.28 
12,315.30 
12,316.33 
12.317.35 
12,318 37 
12,319.39 
12,320.41 
12,27041 
12.269.40 
12,268.37 
12.267 35 
12.266.33 
12.265.31 
12,264.29 
12,263.27 
12.262.25 
12.261.23 
12,260.20 
12,259.18 
12.209.19 
12,210.21 
12.211.23 
12.21225 
12,213,27 
12.21430 
12,21532 
12.216.34 
12.217.36 
12.21838 
12.219.40 
12.220.42 

Eae t f ng^ 
12.35327 
12,303.26 
12.253,29 
12,203.30 
12.153.31 
12.103.32 
12.053.33 
12.053.50 
12.103.49 
12153.48 
12.203.47 
12.253.46 
12,303.45 
12,35344 
12.403.43 
12.443.42 
12.602 38 
12,552.40 
12,502.40 
12.45241 
12,402.42 
12,35243 
12.302 44 
12.252.45 
12.202.45 
12,152,47 
12,102.48 
12,052.49 
12,061.66 
12.101.85 
12.151.64 
12,201.63 
12.251.62 
12,301.61 
12,351.60 
12,401.59 
12,451,58 
12,501,57 
12,551.56 
12.601.55 
12,600,71 
12,550.72 
12,500,73 
12,450.74 
12.400,75 
12,350.76 
12,300.77 
12.250.76 
12.200.79 
12.150,80 
12.100.81 
12,050.82 

D e s i g n 
4,295.00 
4,295.00 
4,295.00 
4.295.00 
4,295.00 
4,295.00 
4.295.00 
4,297.00 
4,297.00 
4.297 00 
4,297.00 
4.297.00 
4,297.00 
4.297.00 
4,297.00 
4,297.00 
4.266.17 
4,275.00 
4,285.00 
4.285.00 
4,285.00 
4.285.00 
4,285.00 
4.285.00 
4,285.00 
4.285.00 
4,285 00 
4,285.00 
4,275.00 
4,275.00 
4,275.00 
4,275.00 
4.275 00 
4,275.00 
4.276.00 
4.275.00 
4,27500 
4 ,275X 
4.275.00 
4,266 00 
4,266.30 
4.266.00 
4.266 00 
4.265.97 
4,255,97 
4.265.94 
4,266.13 
4,266.16 
4,266.08 
4.266.12 
4,266.05 
4.266 43 

A c t u a l 
4.294.92 
4.294.91 
4.294.85 
4,294 93 
4,204.00 
4,294 84 
4.294 T3 
4.296.79 
4,296 82 
4.296.81 
4,296.84 
4,296.69 
4.296.86 
4.296.86 
4.296.83 
4.296.81 
4.266.09 
4.274 70 
4,284,70 
4.284.72 
4.234.B4 
4.234.80 
4,284.79 
4.264.74 
4.264.82 
4.284.63 
4.284.72 
4,284.74 
4,274.79 
4.274.81 
4.274.78 
4.274.78 
4.274.72 
4.274.76 
4.274.76 
4,274.79 
4,27476 
4,274.76 
4,274,76 
4.265.93 
4.265 96 
4565 95 
4.265.85 
4.265.63 
4,265.71 
4.26587 
4,265.93 
4,265.88 
4,266.02 
4,265 97 
4,265.87 
4,265.38 

nil 
0.08 
0.09 
0.15 
0.07 
0.10 
0.18 
0.2? 
0.22 
0.19 
0.19 
0.16 
0.11 
0.14 
0.14 
0.17 
0.19 
0.09 
0 30 
0.30 
0.26 
0.16 
0.20 
0.21 
0.26 
0.18 
0.17 
0.28 
0.26 
0.21 
0.19 
0.22 
0.23 
0.28 
0.24 
0.24 
021 
0.24 
0.24 
0.25 
007 
0.34 
0.05 
0.15 
0.34 
0.26 
0 07 
0.20 
0.28 
0.06 
0.15 
0 18 
0.05 
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QC-- Top of i-r'aste i-urvey - lO/OS.-'.'i-O; m 
Paga 4 qf 4 

•;'V./.^ 

CRIGiMAL 

Actual 
Reehoot 

Northtng 
13,697.43 
13.697.46 

QW-88 
E—ting 

12,707.84 
12,707 76 

Etevation 
4.276.93 
4,27693 

* A copy of the DelHto Surv^ to Attachsd 
(Before netivs eoll) 

Date 

05/0I/2D07 Page 



QC -^'lop ^ t '/^c=ste 3'jrv6y - 1L'.-'^i/JJ'. ,• 

L / . ! L *> '-* ^ T T ^ 
AWA18/AWB18 (Top Slopes & Side Slopes) ' i/ 
loD of Debris Before Debris F ree Soil 

Hatp: 8-01-02 

Page 1 of 4 

J37 136 139 140 )4! 14? 
143 144 : ' 5 146 

i 2 3 4 5 6 7 B 9 t o n 12 L3 

26 ? 5 24 2 3 2= 21 20 19 18 i7 16 15 14 

132 333 134 135 136 27 2S 2 9 30 31 2 2 3 3 34 35 3 6 37 38 39 

i?^ 1?̂  ii^ !?? \U }l^ l?5 ^? 5? 5A 55 56 57 58 59 60 
UB 11^ 1^0 J21 [^2 1^5 124 5] 55 49 4g ^^ 4g, 4g 44 4 3 ^^ ^^ ^Q 

" ^ " ^ " 5 11^ 113 112 111 72 71 70 6 9 66 6 7 6 6 6 5 64 6 3 62 61 

104 105 106 107 108 109 110 73 74 7^ ' 76 77 78 79 80 81 B2 8 3 B4 

- " ^"^ ' ^ ' 1 " 99 9 8 97 9 6 9 5 94 9 3 92 91 90 09 88 87 8 6 85 

t 
orr. 

k ^-^^ ENVIROCARE 
— ~ o r UTAH. INC. 

THE SAFE ALTERNATIVE 
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9 
Pt« 
47 
46 
49 
50 
51 
52 
53 
54 
55 
56 
67 
56 
59 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
62 
83 
64 ' 
85 

to ' 
87 

efr 
ee 
90 
91 
92 
93 
94 
9t " 
D6 
97 
96 
89 
100 

Northing 
12366 32 
12367 34 
12368.36 
12369 3S 
12370.40 
1238040 
12379 36 
12378 36 
12377.34 
12376 32 
12375.30 
12374.27 
1237325 
12372.44 
12309.00 
12310.20 
12311.22 
12312.24 
12313.26 
1231428 
12315.30 
12316 33 
12317.35 
1231637 
1231939 
1232041 
1227041 
1226940 
12268.37 
12267 35 
12266 33 
1226531 
12264.29 
12263.27 
12262.25 
1226123 
12260.20 
12269.18 
12209.10 
12210.21 
12211.23 
12212.25 
12213.27 
12214.30 
•li2ifc.3i 
12216.34 
12217.36 
4^^6.38 
12219.40 
12226.42 
12221.44 
12222.47 
12223.49 
12224.51 

Beating 
12253.29 
12203 30 
12153.31 
1210332 
12053.33 
12053.60 
12103 49 
12153.48 
12203.47 
12253.46 
12303.45 
12353.44 
12403.43 
12443.42 
12602.36 
12552 40 
12502.40 
12452.41 
12402.42 
12352.43 
12302.44 
12252.45 
12202 46 
12152.47 
12102.48 
12052,49 
12051.66 
12101.65 
12161.64 
12201.63 
12251.62 
12301.61 
12351.60 
12401.59 
12451.58 
12501.57 
12661.56 
12601.65 
12800.71 
12680.72 
12600.73 
12460.74 
12400.^5 
12350.76 
12W0.y7 
12250.76 
12200.79 
12150.80 
12100.61 
12050.62 
12000.83 
11950.64 

iim.k^' 

Top of 
Waata 
Design 
4295 00 
4295 00 
4295.00 
4295 00 
4295.00 
4297.00 
4297 00 
4297.00 
4297.00 
4297 00 
4297 00 
4297,00 
4297.00 
4297.00 
426^.00 
4275.00 
4265.00 
4285.00 
4285.00 
4285.00 
4265.00 
4285.00 
4285.00 
4285.00 
4285 00 
4285.00 
4275.00 
4275.00 
4275,00 
4275.00 
4275.00 
4275.00 
4275.00 
4275.00 
4275,00 
4275.00 
427500 
4266.00 
425i.'0t> 
4206.00 
4Abi.M 
4a^o5 
4265.00 

4MAo 
"4Moti 

4 ^ . 0 0 
4265.00 
4205.00 
4265.00 
4265.00 
4266.00 
:isMt:06 
4W.M 

UBSO.ee 4266.00 

Actual 
Elev. 

4293.64 
4203.75 
4293.64 
4293.87 
4293.83 
4295 67 
4295 80 
4295.71 
4295.65 
4295,74 
4295 69 
4295.62 
429568 
4295.60 

• 
4273 63 
4283.59 
4283 65 
4283 68 
4283 63 
4283.54 
4283 60 
4283.71 
4263.64 
4263.92 
4283.75 
4273.66 
4273 51 
4273.83 
4273.80 
4273.79 
4273.61 
4273,65 
4273.75 
4273,84 
4273.77 
4273.68 

* 

• 

• 
* 
* 
• 
• 
* 
• 
• 
• 

* 
« 
« 
* 

r m to 
Dee ten 

1.37 
1.25 
1.36 
1.13 
1.17 
133 
1.20 
1.29 
1.35 
1.26 
1.31 
1.38 
1.32 , 
1.40 

• 
1.37 
1.41 
1.15 
1.13 
1.37 
1,46 
1.40 
1,29 
1.36 
1.00 
1.25 
134 
1.50 
1.17 
1.20 
1.21 
1.19 
1.35 
1.25 
1.16 
1.23 
1.32 

• 
• 
• 
• 
• 
* 
• 
• 
* 
* 
• 
• 
* 
* 
•-
* 
* 

1' 
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• 

Pt# 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
126 
126 
127 
128 
129 
130 
131 

. 132 
133 
134 
135 
136 
137 
136 
130 
140 
141 
142 
143 
144 

Nortmng 

i22&.a 
1^2^.E&' 
12227.b7 
12277 56 
12276.54 
12275.52 
12274.50 
12273.48 
12272.46 
12271.44 
12321.43 
12322.46 
12323.47 
12324.49 
12325.52 
12326.54 
12327.56 
12377,55 
12376.53 
12375.51 
12374.49 
12373.47 
12372.45 
12371.42 
12381.42 
12382.44 
12383.47 
12384.49 
12365.51 
12385.53 
12387.55 
12425.50 
12424.48 
12423.46 
12422.44 
12421.42 
12640.00 
12640.00 
12640.00 
li64tf,3S' 
12640.66 

^ ^ : 5 o 
i26i(rb6 
"-tS6d&.5o 

Eaettng 
11600.* 

I^V^i^ 
11700.88 
11701.73 
11751.72 
11801.71 
11851.70 
11901,69 
11951.68 
12001,67 
12002.50 
11952.51 
11902.52 
1185253 
11802.54 
11752,55 
1170256 
11703.40 
11753.39 
11803.38 
11853.37 
11903,36 
11953.34 
12003.43 
12003.51 
11953.52 
11903.53 
11853.40 
11803.55 
11763.56 
11703.57 
11604.22 
11854.21 
11904.20 
11954.20 
12004.18 
H2AM.16 
12108.17 
12166.18 
12208.10 
12266.19 

'Ii36ii6 
1 2 ^ . ^ 
12i«&.8S 

Top of 
Waata 
Deafon 

4C6S;00 
426SD0 
4MS6 
4275.00 
4275.00 
4275.00 
4275.00 
427500 
4275.00 
4276.00 
4285.00 
4285.00 
4285.00 
4285.00 
4285.00 
4285.00 
4285.00 
4295.00 
4295.00 
4295.00 
4295.00 
4295.00 
4295.00 
4295 00 
4297,00 
4297.00 
4297.00 
4297.00 
4297.00 
4297.00 
4297.00 
4208.60 
4298.60 
4208.60 
4298.60 
4298.60 

W i . k 
4303.42 
4403^7 
43Wi^ 
4iWi!« 
M M 
4J6S.to 
4^66 

w m t ^ m i E ¥ r , y 7 x o i E m % i i - i i w ^ ' : ^ x ^ 
146 1 12826,00112446.071 4207»00 

Actual 
Etev. 

« 
4273.66 
4273 89 
4273.86 
4273.94 
4273.97 
4273.92 
4273.88 
4283.95 
4283.92 
4283.81 
4283.87 
4283.89 
4283.88 
4263.85 
4290.71 
4290.35 
4293.85 
4293.83 
4293.75 
4293.52 
4293.41 
429577 
4295.67 
4295.83 
4295.84 
4295.83 
4290 05 
4290.79 
4295.80 
4296.14 
4297.24 
4297.41 
4297 37 

• 
• 
* 

» 
• 
• 
• 
* 

FKla to 
Destgn 

* 
w 

» 
1.34 
1.11 
1.14 
1.06 
1.03 
1.08 
1.12 
1.05 
1.08 
1 19 
1.14 
1.11 
1.13 
1.15 
4.29 
4.66 
1.15 
1 16 
1.25 
1.48 
159 
1.24 
1.33 
1.17 
1.17 
1.17 
6,95 
6.21 
2.80 
2.46 
135 
1.19 
1.23 

Page3d^4v. 
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Class A Top of Waste Survey 

Spi 
At or bel 

QC^etncerA 

U f t Area's: AWB12/B13 \ 2 j a h O -

ictficatlon: 
ow design grade 

P t # 

i^ ' i 
1004 

IOCS 

100G 
1007 

I O M 
1009 
1010 
1011 
1012 
1014 

1015 

1016 
1027 

(028 

1029 

1030 
1031 

1032 

1037 

1038 

1039 

I M O 
1041 

1042 

1043 

t044 

30S 

309 

310 
101 
104 

105 

106 

115 
116 

117 

120 

129 
13J 

• ^ • ^ 

pprovaf 

Northfng 

^S.iJi.M 
ii.5i6.63 
12.»^ .£ l 

13.228.59 

\ 7 . 2 m i 
12.22G.&S 

12.278.59 
12.32B.58 
12.37857 
12.38857 

12.131.84 
12.381.64 

12.391 63 

12.330.62 
12.329.60 

12.380.62 

12.379.59 
12.390.61 

12.383.59 

12.377.55 

12,387.55 

12.376.S3 

12 386.53 
12.426.S2 

12.427.54 

12,428,57 

12.429.59 

12.27B.61 
12.280.63 

12.281.65 
12.225.53 

12.277 66 

12.276 54 

12.276.52 

12.325 52 
12,326.54 

12,327 56 

12.375 51 

t2 .M5 51 

12.425.U 

Actual 

Reshoot 

Eaatlng 
"V50D.W ' 

11.550.92 
1 1 . W & 1 

11,650.90 

11.700 69 

11.730.88 
11.651.74 
11.852 57 
11.653.41 
11.653 56 

11.502 60 
11.503.44 

11.503.61 

11.&&2.S9 

11.602.56 

11.553.43 
n 603 42 
11,553.60 

11.603.59 
11,703.40 
11.703.57 

11.753.39 

11,763.56 

11.754 23 
11.704.24 

11.654.25 

11,604 J 6 

11.601.75 
11.551 76 

11.501.77 
11800.87 

11.701.73 

11.751 72 
11.801.71 

11802.54 
11.752.55 

11702.56 
11.803.38 

11803.55 

U.SUi3 

Northing 

13.697.43 

13,697 43 

Date 

Design 
Elevation 

4.ifii.Vf • 
i . i ^W! 
4.265.85 

4.26S.81 

4,265,66 

4.275.00 
4.28500 

4.2B&.00 
4.207 00 

4.285.00 

4.Z95.00 

4 ,297.x 

4.2SS.00 

4.285.00 

4.29S.0O 

4.295.00 
4 ,26 r .X 

4.2S7.00 

4.29500 

4.297.00 

4.295.00 
4.297 00 

4.2Se.60 

4.298.60 

4.268.60 
4.298.60 

4.27500 
4.275.00 

4.275.00 
4,265.55 

4,275,00 

4.275.00 

4.275.00 
4,285.00 
4.285.00 

4,285.00 
4.206.00 

4,297 00 
4,39B.t0 

ow-as 
Eaatino 

12.707.84 

12.707J^9 

Q A A j 

Actual 
ElevatkiR 

* . M A S 

4.365 42 
4.266.33 

4,265.54 

4.263.28 

4.274 73 
4.284.61 

4 294 74 
4.296.84 

428483 

4.294.73 

4.296 80 

4,264.96 

4.264.60 

4.294 76 

4.294.86 
4296.76 

4.297.00 

4,294.69 

4.29600 
4.294.91 

4.296 87 

4.29649 
4.29S.41 

4.296.52 

4.298,64 

4.274.91 
4,274.93 

4.274.87 
4.265.44 

4.274.71 

4,274.61 

4.274.85 

4,26481 
4.264 78 

4.264.00 
4.293.84 

4.29661 

O U . 4 i 

Elevation 

4.276.93 

4^76.88 

^ova l 

Pagel o f / ' I i r t . t , 

FHIto 1 
Daaign B 

T F m ^ 
6.ii 
fl.4fi 
0.S2 

0.28 

0.39 

027 
0.19 

0.28 

0.16 

0.17 

0.27 

0.20 

0.04 

0 14 

0 24 

0.11 

0.24 

0.00 

0 3 1 

0.11 

0.09 

0.13 

O i l 

0.19 

0.08 

0.07 

O.OG 

0.07 

0.14 

011 
0.29 

0 1 9 

0 19 
0.19 
0.22 

0.20 
1.16 

0.39 

OU 

V 
Date 

05/01/2007 Page 
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Class A Top of Debris Survey 
UftArM*6:B13/B12 

SDeclflcatkMi: 
> one foot below 

Top ot Waste Design 

PT# 

1003 

1004 

1005 

1006 

1007 

1008 

1009 
1010 
1011 
1012 
1014 
1015 
1016 
1027 
1028 
1029 
1030 

1031 

1032 
1037 

1038 
1039 
1040 
1041 
1042 
1043 
1044 
A306 
A309 
A310 
104 

105 

116 
117 

Design Actual 
Northing Essting Elevation Elevation 

12^1 .68 

12.230.63 

12^9 .61 

12,228,69 

12,227,57 

12,220.69 

12.278.59 
12.326.58 
12,37657 
12,368.57 
12.331.64 
12,381 64 
12,391.63 

12.330.62 
12,32960 
12.380.62 

12.37959 
12.390.61 

12.389,59 
12,377.55 

12.387.56 
12,376.53 
12.386.53 
12,426.52 
12,427.54 
12,428,57 
12,429.59 
12,27961 

12,280.63 
12,281.65 
12277.56 
12276.54 

12326.54 
12327.56 

11,660.93 

11.650.02 

11,800.91 

11,690*90 

11,700.8ft 
11,780,88 

11.651,74 
11,652.57 

11,653.41 
11.653,58 
11.50260 
11.50344 

11.503.61 

11.552.59 
11.602.58 
11,553.43 
11,803.42 

11.55360 

11.603.59 

11,703.40 
11.703.57 

11.753.39 
11.75356 
11,754.23 
11.704.24 
11.654.25 
11,604.26 
11.601.75 
11,551.76 
11,501.77 

11701.73 
11751.72 
1175256 
11702,56 

4J66.70 

4 , m 7 7 

<2e6i&7 

4J66.60 

4,266.61 
4.AN.66 

4.275.00 
4,285.00 
4,295,00 
4.297.00 
4,265 00 
4.295 00 
4.297.00 

4.285.00 
4.285.00 
4.295.00 
4,295.00 

4,267.00 
4,297.00 

4,295.00 

4.297.00 

4.295.00 
4.297,00 
4,296.60 
4.296.60 
4,298.60 
4,298.60 
4.275.00 

4.275.00 
4.275,00 

4275 00 
4275.00 

4285.00 
4285 00 

4,268.70 1 

4.205.63 

4,266.63 

4,265.62 

4.205.63 

4,265.60 

4,273.90 
4,283.96 

4.293 74 
4.29596 

4.283.61 
4,29366 
4.29597 

4.283.93 
4,263.64 

4,293.83 

4,293.96 
4.295.90 

4,296.77 

4.293.70 

4,295.69 
4.293.94 

4.295.98 
4,297,24 
4.297.44 
4.297 39 
4,297.51 
4,273.78 

4,273.86 
4.273.67 

4273.66 
4273.89 

4283.68 
4283.85 

5 
P a g e / o f 4 

FIU to 
Doslgn 

0.00. 

0.26 • 

0.24. 

0.23 

0.18 

0.16 

1 10 
1.04 
127 
1.02 
1.39 
1.34 
1.03 

1.07 
1 16 
1.17 

1.02 

1.10 

1,23 

1.30 

1.11 
1.06 
1-02 
1.37 
1.16 
1.21 
1.09 
1.22 
1,14 
1.34 
1.34 

1.11 

113 
1.15 

1 
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N I 2 J 9 1 A 3 
F 1LS0341 
TOW S 4.CT7d) 
TOO A 4 a 9 S S T 
r r u . 1A3 
uns 

h 12J9LA4 
C 1 1 ^ 0 ^ 4 
TDW D 4ZV^Ifi 
TOD A A.293.U' 
FILL 134 

• IW* 
N IE.331A4 
C I1.SBZ.W 
row a 4,£«s40 
TOB A 4.£B3,fr( 
TILL l » 

A31C 
N 12,28145 
t U , » l . 7 7 
TUV B 4 .27^00 
TOB A 4 J 7 3 * 7 
FILL 1.3< 

Class A Top o f Debris Survey 
Lift Area's: B13/B12 

Date: 10-29-05 
Surveyed By- Travjs Sutherlarid 

P a 9 » y » f 4 

V- :.V\V7 

1Q3I 

t l l ,S5J4D 
ICV C 4.241.00 
ITtt A 4 . ? « « 
FILL Ltd 

1D» 
N LS^JMU 
1 11,353,43 
TDV D 4.295.00 
TDD A 4 ,C*aa3 
r i u . t n 

1027 

£ U.5Se.59 
TDV 0 4.2«3LDa 
TUB A 4 x n ^ j 
TILL LOT 

E l),55L74 
TDW fi * i 7 S i » 
TEU A 4.271B& 
FILL IM 

1044 

E U,W4J& 
TDV t ^ J f l f tM 
TOB * 4 . « 9 ' S i 
FILL 1.W 

lfl3£ 
N ]2.3«9.S« 
E HAC3.» 
TOW D ^ . a ^ r i n 
Tim * *£95.77 
FILL i .n 

ISM 

E i i . ie3.>e 
TOV n 4 . ^ « J » 
TOD A 4 . » 3 . 9 6 
FILL LIK 

!•» 
L i].&ae.H 
TOU D A X t i M 
TDD A A,£B3»4 
FILL n t 

ASM 

E I1.WL.7S 
TQV 0 4.27940 
TM A 4.P73.78 
FILL l i ? 

' 1043 
N i £ , 4 e e j 7 
E ! ! , & » . » 
IDV D 4 .^98.H 
TOD A * J T 7 , 3 7 
FILL 151 

N i?jse.^7 
E I1AS1.5S 
TOV P 4 J » 7 J » 
TOD A 4 , i 9 5 . W 
riLL LO? 

lOlt 
H i2 ,37«57 
C 11,653 41 
TOV r •i.fnuoo 
T M A *J»3 .74 
FTLL 1,27 

ima 
N t £ j a . S 8 
£ I I J U U ? 
TDV D 4 , 2 8 U 0 
TDD A 4 , 2 8 3 . K 
FILL 1 « 

iCttV 

C lt,A5i.74 
TOV 6 4JTSBB 
TOB A 4 £ 7 1 9 0 
FILL MO 

1A42 
N : ? . *?734 
E 11,70454 
TOV D * ^ S b O 
TOO A ' £ ^ 7 . U 
F l tL l.U. 

1038 
N 12,387 55 
E l i .7015? 
TDV D 4 £ 9 7 J C 
TO* A 4 J « L K 
FIU- 1.11 

ie3? 
H 1Z.377.K 
C U.7O3.«0 
TOV D 4 £ « . ( I 0 
TOD A 4 i 9 3 . 7 0 
r u L i » 

H7 
h 1 2 . 3 2 7 » 
t | l . 7 a ^ 2 6 
TDV D 4,Zfi5m 
rmi A 4 £ t 3 . n 
FILL I.t5 

104 

E 11,701.73 
10U fi 4 . e 7 ^ K 
TDD A 4.t73.6« 

n u 1.3* 

10*1 
>J 12 .4» .52 
E 11.74453 
TOV S 4 ^ 9 9 frC 
TOD * 4^*7 .24 
F[LL L V 

104(1 
H I2.3V&.33 
E i i , 7 ? J 9 t 
t O v p 4 J 9 7 i » 
TOD A 4 J 9 3 . 9 8 
FILL LCa 

1039 
It 1 Z J J 6 3 3 
t 11.753.M 
TOV 0 * £ 9 i M 
TOD A *.2<J1'»4 
"•ILL 1A6 

116 
» IB.326.5* 
E tl,75Z.55 
^OV D 4 5 e 5 . H 
TOD A 4 .26300 
riLL :.i3 

IIF5 
N IS.e76.3* 
E I1.73L72 
TQv D 4 , t 7 ^ 0 0 
roD A 4,27 3 3 9 
^ILt t.ll 

NORTH 

Key 
Pohr t̂ i 
K. No r thhg 
E. Eos^hO 
TQV D' Top 
TDP Al Top 
FELL' r i l t a 

of V o s t r 
o f Debris 

Destgn 

(Dcsisn} 
fActu^O 

1. 
^ 

l o a i 

E n.500.9:1 
TOW D 4 . a t3 . ?o 
TDD A 4 £ t 3 7 C 
FILL «.(» 

1904 
N 12,£3gL&3 
E l l ,SM.9e 
TOV D 4 J » r i 7 7 
TDD A * . « 1 3 2 
FlL,. a a t 

ints 
N ]£ ,229e i 
E 11.600.91 
TOW D 4.>65.e7 
T[1D A *£b%.b2 
FILL 0^4 

IOOA 
H l Z 2 2 t . H 

TDV B 4 .2b^B? 
TOB A 4 J * 5 A 2 
FILL 0.23 

lOD? 

E t l .700«9 
TOW D 4^6S .S | 
TOB A 4.2&^£3 

1M>8 
» 1252t>.5i 
t 1I.7M.W 
TOW C 4 , 2 6 S M 
TOt A 4 ^ b l . V l 
FIL.. 316 

/ ^ ( j r c v k u s * / p l a c e d <To* cF W a . s t r \ , I P 

= Of mui. wc. 
THE SAFE ALTERNATE 

m/oi /20c : P a g e 4 
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Class A Top of Waste Survey 
Uft Area's: E6,F9,B6& CIO 

Atot 

1 

Specification: 
BeiQw TOD of Waste Desian 

Pt# 
1001 

1002 

1003 
1004 

1005 

1006 
1007 
1008 

1C09 
1010 
1011 

1012 
1013 

1014 

101S 

1016 
1017 

1018 
1019 

1020 
1021 

1022 
1023 
1024 

1025 

1026 
1027 

1026 
1029 

1030 
1031 

1032 
1033 
1034 

1035 

1036 

1037 

1038 

1039 

1040 

Northing 
12,541.01 
12,491 02 

12,441.03 

12,401 03 

12,391.03 
12,34104 

12,291.05 
12,241,05 
12,492.04 

12,493.06 
12,242.07 
12.243.10 
12.442.05 
12,443.07 
12,402.05 
12.403.07 

12.392.05 

12.393.06 

12.342.06 

12,343.08 
12,292.07 
12,293.09 
12.542.03 

12,543,06 
12,487.96 

12.488.98 

12.490.00 

12,237.99 

12,239.01 
12.240.03 
12,437.96 
12,397.97 
12,387.97 

12,337.98 

12,287.98 

12.438.98 

12.440.01 

12,398.99 

12.400.01 

12,386.99 

r"—' ^ 

Easting 
11,045.95 
11,045.11 

11,044.27 

11.043.60 

11.043.43 

11,042.59 
11,041.75 
11,040.91 
10.096.12 

10,945.13 
10,990.92 

10,940 93 
10.994.28 

10,944.29 
10.993.61 

10.943.62 
10,993.44 

10.943.45 
10,992.60 

10.942.61 

10,991.76 
10.941.77 

10.995.96 
10.945.97 

11,195.06 
11.145.09 

11,095.10 

11,190.88 

11,140.89 
11.090.90 
11,194.24 
11.193.57 
11,193.40 

11,192.56 

11.191.72 

11.144.25 

11.094.26 

11.143.58 

11.093.59 

11,143.41 

7 op or vvasie 
Design 

Elevation 

4,302 60 
4.300.60 
4.296.60 

4.297.QO 

4,295.00 

4,265.00 

4,275.00 
4,266.12 
4.300,60 

4,300.50 

4.266.13 

4,265.95 

4,298.60 
4.298.60 
4,297.00 

4,297.00 
4,295.00 

4,295.00 

4,285.00 

4.285.00 

4.275.00 
4.275.00 

4.302.60 
4.302.60 
4.300.60 
4,300,60 

4.300,60 

4,265.76 

4,266.05 

4.266.05 
4,20860 
4.297,00 
4.295.00 

4,285.00 

4,275.00 

4,298.60 

4,298.60 

4.297.00 

4.297.00 

4,295.00 

Date; 3/25/03 

Page 1 of 3 

I op of Waste 
Actual 

Elevation 

4,302.42 

4,300.47 
4.298.39 

4.296.81 

4.294.87 

4,284.93 

4,274.83 
4,265,82 
4,300 48 

4.300.44 

4.265.89 

4.265.72 
4,298.40 

4,298.40 
4,296.89 
4,296.77 
4,294.91 

4.294.91 

4.284.86 

4.284.94 

4,274.80 
4,274.91 
4,302.49 

4,302.53 
4,300.41 

4,300.38 

4.300.47 

4,265.72 

4,265.77 

4.265.82 
4.298.46 
4.296.78 
4.294,90 

4,284.91 

4.274.66 

4.298.63 

4,298.42 

4296.78 

4,296.85 

4,294 94 

Fill to 
Design 

0.18 

0.13 
0.21 

0.19 

0.13 

0.07 

0.17 
0.30 
0.13 

0,16 

0,24 

0.23 

0.20 

0.20 

0.11 
0.23 

0.09 

0.09 
0.14 

0.06 

0.20 

0.09 
011 
0.07 
0.19 
0.22 

0.13 

0.06 

0.26 
0.24 

0.14 
0.22 
0.10 

0.09 

0.15 

0.07 

0.18 

0.22 

0.15 

0.06 



^ i IR!/ 
^ m ^ v ^ fl L 1 t 

P t i ^ 

1041 

1042 

1043 

1044 

1045 

1046 

1047 

1048 

1049 

1050 

1051 

1052 

1053 

1054 

1055 

1056 

1057 

1058 

1059 

1060 

No r th i ng 

12.390.01 

12,339.00 

12,340.02 

12.289.00 

12,290.03 

12,537.95 

12.538,97 

12,539.99 

12,586.92 

12,567,94 

12.588.96 

12,589.99 

12.536,93 

12.486.94 

12.436.94 

12,396.95 

12,386.95 

12,336.96 

12.286.96 

12,236.97 

Eas t ing 

11.093.42 

11.142.57 

11.092.58 

11,141.73 

11,091.74 

11,195.92 

11.145.93 

11.095.94 

11.246.75 

11,196,76 

11.146,77 

11,096.78 

11,245.91 

11,245.07 

11,244.23 

11,243 66 
11,243.39 

11,242.55 

11.241.71 

11.240.87 

Top of Waste 
Design 

Elevation 

4,29500 

4,285.00 

4,28500 

4,275.00 

4.275.00 

4,302.60 

4,302.60 

4.302.60 

4.304.60 

4,304.60 

4,304.60 

4,304.60 

4,302.60 

4,300.60 

4,298.60 
4.297.00 

4,295.00 

4,285.00 

4.275.00 

4,265.90 

Top d m i u t e 
Actual 

Elevation 

4.294.87 

4,264.90 

4,284.92 

^.274.89 

4,274.92 

4,302.46 

4,302.46 

4.302.42 

4,304.46 
4,304.47 

4,304.49 

4,304.38 

4,302.42 

4,300.37 

4.298.47 

4,296.87 

4.294.85 

4.264.91 

4.274,80 

4.265.87 

Fill to 
Design 

0.13 

0.10 

0.08 

0.11 

0.08 

0.14 

0.14 

0.18 

0.14 

0.13 

0.11 

0.22 

0.18 

0.23 

0.13 

0.14 

0.15 

0.09 

0.20 

0.03 

iiWA m%i^ry 

Page 2 of 3 

GW-89 

Y-

Actual 

Reshoot 

Northing 

13.303.82 

13,303.77 

Easting 

12.701.86 

12,701,84 

Elevation 

4.276.83 

4,276.80 

/ Date Q/yypproval 
3-27-01 
Date 



o c - - T o p of Wasi.e Surve ; , - 31 .•(.•;•-TOO] 

0r 
r •(c; :\V7 ^ 

SuTveyed By 

Class A Top of Waste 
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C5/02/2007 Page 1 



oc - Top of ya^'^i S'^r'-'e-v - : 

Class A Top of Wasts 
AWH20/AWC20 (East Slops) 

CDOD 

cr Ô  OJ 

• * TT o 

xJ- Tj- o 

4,295.00 
4,294,GA 
0.36 

(\J0J 

4,a95.00 
4,294.82 
0.17 

in 
o 

O "^ 

0^ 0^ in 

•fl" •^ o 

4.295,00 
4,294.56 
0.44 

o "^ 
o n 
0^ (T< ^ 
OJ fU £̂1 

4,295,00 
4,294.12 
0.88 

o : ^ 0.77 

ru rvicD 
V 'T o 

4,295.00 
4.294.23 

4.295.00 
4,294.48 
0.52 

4,285,00 
4,284.97 
0.03 

4,285,00 
4 , 2 8 4 7 3 
0.27 

4,285.00 
4,284.88 
0.13 

4,285.00 
4 ,28491 
0.09 

4,285.00 
4,284.79 
0.21 

4,285.00 
4,284,64 
0.36 

4,275.00 
4,273.58 
1,42 

4,275.00 
4,274.49 
0.51 

4,275.00 
4,274.70 
0.30 

4,275,00 
4.274.59 
0.41 

4,275.00 
4,274.71 
0.29 

4,275.00 
4,274.66 
0.34 

• 

i j 

1 

4,265.82 
4,265.81 
0.01 

4,266.37 
4,265.48 
0.89 

4.265.60 
4,265.37 
0.23 

4,265.44 
4,265.14 
0.30 

4,265.38 
4,265.16 
0.22 

4,265.57 
4 ,265 20 
0.37 

Key 
T a r g e t » t o p number 

Actual B middle number 
Fill s bottom number 

:5./o:/20o-' Page 2 



QC - Tor o f Wr,s!:e ? i : r v e y - i : . - ' iO, '?CC: 

% 

CLASS A (Top of Waste) 
r t ' 

PT. 

1 

2 

3 

4 

6 

6 

7 

6 

9 

10 

' ' 
12 J 
13 

14 

15 

IB 

17 

10 

10 

20 

2 \ 

22 

23 

24 

2$ 

26 

27 

28 

2S 

30 

31 

33 

33 

34 

35 

30 

37 

38 

Moittring 
12762.39 

127IZ39 

1268240 

12ftl2 4( 

1250241 

12503 23 

12013 22 

12063 22 

12712,21 

t2763J0 

127M.22 

12714.23 

12004,24 

12S14.24 

12564.25 

125e5.27 

12019.20 

12715.25 

12705.24 

13525 00 

12S25.00 

T2525.00 

1252500 

12720.36 

12070.36 

12609.34 

1271934 

1270033 

12760.31 

127ia31 

1300B.32 

1200730 

12717 29 

12707 20 

12796,27 

12716.27 

12006.28 

Eaating 
1244B»4 

12449.10 

12*48.27 

12447.43 

12446.00 

12406 00 

12407 44 

12406.26 

1240911 

1240ft. as 

12369.96 

12359.12 

12356.29 

123ST.46 

1235661 

1230662 

12307 46 

12306 30 

123W.13 

12309.97 

12445 07 

12405 97 

123S5 96 

12306 96 

12068.10 

12056.35 

12106.34 

12108.17 

1211001 

i2ieax 

1215816 

1215633 

12200.32 

1220015 

1220909 

12259.90 

122Se.t4 

•1225031 

Design 
Elevation 

4297.00 

4297 00 

4297 00 

4297.00 

4297.00 

4208 60 

4296.00 

4296.60 

429660 

42S8.60 

4300.60 

4300.60 

4300.60 

430000 

4300.60 

4302.00 

4302B0 

430260 

4302.60 

430260 

4207.00 

4296.60 

4300.60 

4302.60 

4310 60 

4306.60 

430660 

4310.60 

4310.60 

4300.60 

430660 

4300.60 

4306.00 

430660 

4306.60 

4304 00 

4304.00 

4304.00 

Actual 
Elevation 

4296 56 

4206 70 

4296.92 

4206 71 

4200.92 

4296.47 

4290 46 

4298 47 

4208.46 

4206 40 

430053 

4300.65 

430C.63 

4300 62 

4300 40 

4302.38 

4302 40 

4302 39 

4302.47 

430Z33 

429600 

4296 42 

4300.50 

430Z23 

431041 

4306.45 

4306.36 

4310.33 

431026 

4306 25 

4306.26 

4306.14 

430637 

4306 44 

4306.26 

4304 31 

4304.53 

4304 41 

Fill 
042 

0 24 

006 

0.29 

0 0 6 

0.13 

O.M 

0.13 

014 

0.20 

0 07 

0 0 5 

0.06 

0.06 

0.11 

0 2 2 

0.20 

0.22 

0.13 

0.27 

O.X 

0.16 

0 1 0 

0.37 

0.19 

0.16 

0 24 

0.27 

0.32 

0 3 6 

0.34 

0 4 6 

023 

016 

0 32 

0.29 

Q07 

0.19 

" ^ 

Lift Area's 

AWH17. AWH18, AWH20 & AWC20 

BacksidtitReahoot 

MortMno C n t t n o E l v n t t o n 

13303,82 

13303.82 

0.00 

12701. Bfl 

12701.86 

0.02 

4276.78 

4276.63 

•0.05 

f tHhoot 

Actu«l 

D t f t m i m 

SpBcllicaHon: At of betow desian ofade devaton 

a 
/SAA vai Oate 
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NORTH 

Its* 
N i i . ' i 4 2 a b 
t t 0 . 9 < 1 9 7 
D t t ^ n 4 . 3 D U a 
A c t u a l 4 .302.53 

E6-B6-r9 & 
3-25-03 

(page 3 of 3) 

n n ^""^ 
h ' J. \ y 

i a?3 
M I2 .54a«3 

Actual 4.3G2.49 

IOOI 
H 12.34141 
C tI ,045.K 
O f f i on ' . X ? ^ 
W t u o i 4.300.42 

C l t . m b . 7 a 
D « « « n 4 .304M1 
A c t u k l 4.3«4.3e 

k04g 
H I2J39.99 
c i i j m . 4 4 
P»«iOn 4.302AB 
A c t u a l 4 , J U . 4 2 

m i 
f. I 2 . 5 M . M 
E I1 .M6 77 
D * « 0 l 4.304:60 
A c t u a l 4 , M 4 4» 

104 7 
N La.S3S.97 
C l l 4 « M i 
O t a n i 4 . 3 « . £ « 
A c t t « l 4 J 1 0 £ 4 » 

N ie.5er .»4 
C 11.144.76 
0 * v g n 4,3114 40 
A c t w o l 4,3(14.47 

104* 
N 12,537 9 5 
C I I , I 9 S . « 
B r E V n 4,3D2A0 
A e t v o l 4,3IIS.46 

ltW9 

C 11.^46-73 
D M i g n 4.3(14A0 
A c t u a l 4 .304 .44v j 

ins 
K 1 E . S 3 6 9 3 
C 11,245.91 
D»«tDn 4 . M £ . « 0 
A c t u a l 4 . 3 a ? . 4 t 

ICHO 
K I S , 4 n L K 
C 1(1.94313 
h c i p n 4.3DdL£» 
A c t u a l 4 j i aa .44 

tOI4 
N i e . 4 4 l J t 7 
t 1 0 . 9 4 4 2 9 
t n k r 4.£9a&e 
A c t u a l 4 J 9 f t 4 t 

IDA 
H 12 .40307 
t I0 .943.4£ 
Dvsttr^ 4 , 2 9 7 A 1 
A c t u f t l 4 .294.77 

l l l l 
M i e , 3 9 3 4 8 
t 10.943.45 
B r a v 4 . ^ ? ^ 0 0 
A c t u a l 4 .244.91 

tosa 
H i 2 j 4 U a 
c Io,94^.tl 
DMly^ « .2n«o 
ACtuOl 4.?t«.94 

N ie.nu9 
C 10.941.77 

A c t u a l 4 , f 7 « . 9 ] 

t o i l 
N i e . f 4 3 i o 
C l l t .940 93 
O t l i o n 4 Z & S . f 3 
A c t u a l 4 . 2 ( 3 . 7 2 

1009 
h | £ . 4 « 2 J 4 
C W.995.15 
OfCign 4 . 3 0 0 M 
A c t u a l 4 , 3 I i a 4 t 

KI I3 
N \s,4*tsa 
t ie.994.£e 
Ors iQn 4 . f 9 U 0 
A c t u a l 4.£90.40 

1013 
M \ S . 4 0 t J i 
C 10,99161 
» t * « n 4 , e 9 7 . N 
A c t u a l 4.£94-99 

1017 

C 10 .99144 
D t f t i gn 4 , f 4 5 4 0 
A e i u o l 4 2 9 4 . 9 1 

1019 
N 12,34 S i l 6 
t 10.992.60 
a r t i g « i 4 , p o U 0 
A c t L e t 4 . M 4 . B 4 

N l f . 7 U 4 7 
C l t ,99 l .7 i 

Ac tLM i 4 . 2 7 4 4 0 

1011 
N i e . 3 4 f j | 7 
C Hl.990.92 
l i * s < r t 4 A U 3 
A c t u a l 4 .2&a.e9 

1002 
R 12.491.113 
C U A 4 5 . t l 
k s i ^ n 4 .30040 
* « t 4 i * t 4 j O a 4 7 

KH3 
N 12.441.03 

D M o n 4 . f 9 f t 4 0 
A c t M t 4.29S.39 

1004 
•4 t2.40iJ)3 
C It .043LW 
Dvsipn 4 .297XD 
A c t u a l 4 2 9 U I 

loaS 
N 12.J91.0} 
C 1 IJ )4143 
D»clg>t 4 j 9 S n i 
• c t u a l 4 . f 9 4 j 7 

1004 
H 12.341.04 
e t l i M 2 . 5 9 
I ^ i g n 4 .2H.D0 
A r t v a l 4 ,2a4.93 

1007 

t UJ41 .7S 
» r > i « n 4 J T W » 
A c t u a l 4 . 2 7 < « 3 

taos 
H 12.241J» 
C I IA44.91 
D H i g n 4.264.12 
A c t u a l 4 J M 5 4 » 

1027 
N 12,490.00 
C IV.09^10 
M s t Q n 4 .30040 
A c t u a l 4 J 0 O 4 7 

1037 
H 12.4 4 a j u 
C l l . 0 9 4 . 2 i 
Dwcign 4 . C 9 e M 
A c t u a l 4 ,298 .42 

1039 
N 12.40001 
C 1 IJ>9339 
Dva ign 4.297JK> 
A c t u a l 4 . 2 « k « S 

1041 
N I2 .39a01 
C 11 ,0 *342 
t>*4ign 4 . 2 9 M 0 
A c t u a l 4 .294 .a7 

1043 
*( I 2 ^ 0 i l 2 
r it.o«2.u 
0*<lgn 4.20300 
A c t t A l 4 . 284 .92 

I M 3 
u l 2 . t 9 U 3 
E H.091.74 
B M t B " 4 , 2 7 U 0 
A c t u a l 4 . 274 .92 

MJS 
H | 2 . £ 4 a 0 3 
c wJnvK 
D w g n 4 . 2 6 4 0 9 
A c t u a l 4 M i M t 

1024 
N I 2 . 4 W . 9 * 

D * M r 4 . i o u e 
Actual 4.300.38 

1034 
tl IS.43S.90 
C I I j 4 4 i 5 
B r i i o n 4 , 2 9 S . U 
A c t u a l 4.29B.S3 

t on 
N 12,398.99 
L t l .L-<3.M 
D t M > n 4 j 9 7 i » 
A c t u a l 4 . 2 « 4 . 7 « 

1^40 
M 12.360.99 
t I 1 J 4 3 ^ 1 
Des ign 4 , 2 9 S i » 
A c t u a l 4 J 9 4 . 9 4 

1042 
N l 2 . 3 3 9 i M 
C 11.142.57 
9 » M i r 4.28301) 
A c t u a l 4 .264.90 

1044 
H 1 2 . 2 0 9 0 1 
E II.141.73 
» I V > 4 . 2 T S M 
A C t M l 4 .274 .89 

loav 
H 12.23901 
c » j 4 e « » _ 

A c t u a l 4 J H 7 7 

1029 
N 12.487.94 
F U . 1 9 U f l 
a » » ^ 4 .30040 
A c t u a l 4,300.41 

1031 
H 12.4 3 7 H 
C U J 9 C 2 4 
tosign 4 . 2 « U « 
A c t i A l 4 . 2 9 t 4 4 

1032 
N I 2 J 9 7 . 9 7 
C 11.193.37 
U - r 4 . 2 9 7 J 0 
A c t s i a i 4 . 2 9 * . J t 

t 033 
N 1 2 . 3 8 7 9 7 
C 11,1*140 
D*B>en 4 , 2 * 3 0 0 
A c t u a l 4 .294 90 

1034 
N 1 2 J 3 7 . 9 a 
C I1.192.«6 
0 » K \ v * 4 , 2 a U 0 
A c t « ^ l 4.2B4.9I 

1033 
H IS .2«7 .9« 
E I U 9 L 7 2 
D*SiSK 4 . 2 7 6 M 
A c t u a l 4 . 2 7 4 M 

1028 
H 12.237.99 
C ) 1 . t 9 a a 3 
D M i f y t 4 . a i 3 . 7 S 
A c t u a l 4 ,243.72 

1034 
H 12,486.94 
t 11,243.07 
D H ^ 4 . 3 e t . 6 0 
A c t u a l 4,300.37 

ID33 
H 12.436.94 
t 1 1 . 1 4 4 2 3 
teftl^ 4 , 296 .40 
A c t u a l 4 . * * i . 4 7 

t 0 3 * 
H i ; , 3 9 6 . * 3 
C 1 1 . 2 4 1 3 6 

A c t u a l 4 . 296 .87 

1 « I 
M 12,386.95 
C 1 1 . 2 4 1 3 9 
D v d O " 4 , 2 9 3 A ) 
Ac- tuBi 4 , 2 9 4 . 8 3 

1938 
N 12.334.94 
E 11,242.33 
Dcs i f r * 4 .283.00 
A c t u a l 4 J 8 4 . 9 1 

1094 
N I 2 . 2 S 4 . 9 4 
C l ] J 4 i 7 1 
D»i«>% 4 . 2 7 3 8 0 
A C t u * t 4 . 2 7 4 4 0 

1040 
N 1 2 . » & . « 7 
t ) U 4 t k 8 7 
D** ig r t 4 , 265 .90 
A c t u a l 4 , H U 7 -

9 
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• OBJGINAL 
'./7 

L} 

Class A Top 
Lift Area's: 

of Debris Survey 
E6, F9, B 6 & C 1 0 

Specification: 
> 1 foot below Top of Waste Design 

Oate: 3/04/03 
Page 1 of 3 

P t # 

1001 

1002 

1003 
1004 

1005 
1006 
1007 

'1008 
1009 
1010 

. * i a i i 

* 1012 
1013 
1014 
1015 

1016 
1017 

1018 
1019 

1020 

1021 

1022 

1023 

1024 

1025 

1026 
1027 

'1026 
' 1029 
'1030 
1031 
1032 

1033 

1 1034 
1 1035 
1 1036 
1 1037 
1 1038 

1039 

1040 

NorthJng 

12.541.01 

12,491.02 

12,441.03 

12.401.03 

12.391.03 
12,341.04 
12,291.05 

12.24105 
12,49204 

12.493.06 
12.242.07 

12.243 10 
12.44205 
12,443.07 
12,402.05 
12,403.07 

12.392.05 

12,393.08 
12.342.06 

12,343.08 

12,292,07 

12.293.09 

12,542.03 

12,543.06 

12.487 96 

12,488.98 
12,490.00 
12.237.99 

12,239.01 
12,240 03 
12.437,96 
12,397.97 
12,387 97 

12,337.98 

1^,267.98 

12,438.98 

12.440.01 

12.398.99 

12.400.01 

12,388.99 

Eas t ing 

11,045.95 

11.045.11 
11,044 27 

11,043.60 

11,043.43 
11,042.59 
11,041.75 
11,040.91 
10,995 12 

10.945.13 

10.990.92 
to, 940.93 
10,994.28 
10,944.29 
10.993.61 

10,943.62 
10.993.44 

10,943.45 

10,992.60 

10,942.61 

10,991.76 

10.941.77 

10.995.96 
10.94597 

11.195.08 

11,145.09 
11,095.10 
i i . i 90 .ee 
11.140.69 
11.090.90 
11.194.24 

11,193.57 

11,193.40 

11,192-56 

11,191.72 

11.144.25 

11.094.26 

11,143,58 

11.093.69 

11,14341 

1 op ot waste 
Design 

Etevation 

4.302.60 

4,300.60 
4,298.60 

4.297.00 

4,295.00 

4.285.00 
4,275 00 
4.266.12 

4,300.60 
4,300.60 
4.266.13 

4,265.95 

4,298.60 
4,296.60 
4,297.00 

4,297.00 

4,295.00 
4,295.00 

4,285.00 

4,285 00 

4,275.00 

4.275.00 

4,302.60 

4,30260 

4,300.60 
4,300.60 
4,300.60 
4.265.41 
4.265.70 
4,26605 
4,298.60 

4,297.00 

4.295.00 

4,285.00 

4,275.00 

4,29860 

4,298.60 

4,297.00 

4.297.00 

4,295.00 

I op of Uebris 
Actual 

Elevation 

• 4.30i.5b 

4,299.38 

4,297.34 

4,295.78 

4,293.84 

4.283.81 
4.273.80 

4,265 66 
4,299.26 

4.299.41 

4.265.81 

4.265.86 
4.297.27 
4,297.47 
4.295.64 

4.295.71 
4,293.84 

4,293.85 

4,283,62 

4,283.66 

4,273.91 

4.273.86 

4.301.36 
4,301.48 

4,299.51 
4.299.37 
4,299.32 
4.26S.39 
4.265.33 
4,265.98 
4.297.39 

4,295.89 
4,293.80 

4.283.94 

4,273.98 

4,297.44 

4,297.52 

4,295.87 

4.295.76 

4,293.81 

l-dl to 
Top of 
Waste 

1.05 

1.22 

1.26 

1.22 

1.16 

1.19 
1.20 
0.44 

1.34 

1.19 

0.32 

0.09 • 
1.33 
1.13 
1.36 
1.29 

1.16 

1.15 

1.18 

1.15 

1.09 
1.14 

1.24 

1.12 

1.09 

1.23 
1.28 

0.02 

0.37 ' 
0 07 
1.21 

1.11 

1.20 

1.06 

1-02 

1.16 

1.08 

1,13 

1.24 

1.19 

http://ii.i90.ee


NORTH 

E 6 - B 6 - r 9 8. CIO 
3 - 0 4 - 0 3 

(page 3 o f 3) 
N 12,389.99 
C 11.096.78 
TDw Cl 4 , » 4 40 

1031 
(• 12.380 9 6 
E 1[ . I46.77 
TOv Cl 4 .30440 

1030 
N 12 .587 .9* 
C 1I.19S.76 
TDW El 4 ,304 . t0 

1049 
N 12 ,586 .92 
C 1 1 . 2 4 6 7 3 
TOW Cl 4 . 3 0 4 6 0 

A c t u a l Cl 4 . 3 0 a 4 7 A c t u a l £1 . . » 3 34 A c t u a l El 4 , 3 0 1 5 5 * ^ ^ , C l 4.353.42 
" ' " 3 r * i 1^6 r < i 103 r m n o 

1024 
H 12.34 I JK 
C 10.945.97 
T[TU Cl 4,302.60 

1023 
H | 2 > « 2 0 3 
C 1 0 . 9 * 1 * 6 
*DW El 4,302.60 

IOO] 
N i2 ,34 i .a i 
€ n . 0 « 3 9 5 
l o v Cl 4 M £ - t a 

i 0 4 a 
H 1 2 . 5 3 9 * 9 
C 11.0*5.94 
TDV Cl 4 . 3 0 2 6 0 

104 7 
N 1 2 . 5 3 8 9 7 
e 11,145.93 

i ; . . r , " 7 % S r 4 a " " ^ ' - ' - " ^ ^ ° ^ ' ° ^ t^' 4 J K . 4 0 TDv Cl 4 .3O260 ICTtf t> 4 .30260 
A c t u a l El 4 J ( n . 4 i * e t ^ i Cl 4.301.36 A c t u o l Cl 4.301.35 » c t u c l Cl 4.3D1.55 A c t u a l D - 3 m « 

1044 
H 12 ,317. *3 
C 11.193.92 
TOW Cl 4.302.68 
A c t u a l Cl 4 J M I . 3 I 
r x i ] .?9 

1033 
H 12.534.93 
C 11 .24S9 I 
TDW Cl 4 .302.60 
A c t u a l Cl 4 . 3 0 1 ^ 8 
F H L.13 

UIO 
m i 2 . 4 n « 6 
E 10,94 Ŝ  13 
TOW Cl 4 , 3 0 0 4 8 

1009 
H 12.4*2.04 
C 10 ,9*312 
IDW Cl 4JODA0 

1002 
N I2.4<3: DP 
C I t J M U l 
I D V Cl 4.300A0 

102 r 
•J l2 ,4«OO0 
C 11.893.10 
IOW Cl 4 .3M.60 

1026 
H 12,488.98 
C 11.14509 

1023 
N 12.487.96 
C l l , t 9 S W 

A t t u a l Cl 4 2 9 9 4 1 ; r r j ; f C T ^ S t i j l T r 7 T S i . « ' ° " ^ ' ^ ' ^ i i ' O * * ̂ ' ^ ' * " * « TDW Cl 4 ,30040 

F«l I J 3 r^f i s » 

1034 
N 12,486.94 
C 11.24107 
7DW El 4 . 3 0 8 6 8 
A c t u a l CL 4.299.44 
r i l 1.16 

W 4 
H 12,443.07 
C 10.944.29 
TDV El 4 .298.60 

ion 
N 1 2 . 4 4 2 8 5 
C 1 0 9 9 4 2 8 
TOV O 4 . 2 9 8 4 0 

1003 
N 12.4 4 t < 3 
E II.D44.27 
TOV Cl 4 J I B 40 

1037 
** 12.440JH 
C H.D94.26 

1036 
N 12.4 38.98 
C 11.I44.2S 

' ^ " ' - ^ ^ f^*' l i * n i 108 r * i 1.16 

1031 
H 12,437 9 6 
C H J 9 4 J 4 
TOW Cl 4 . 2 9 8 6 0 

1055 
N I2.436.S4 
C 11.24 4 .23 
T Q v Cl 4 .298.60 

1016 
M 12.403.07 
C 10 ,94362 
r o v Cl 4.297.00 

JOIS 
M 12 .40203 
E 10.99161 
I D V t l 4 2 9 7JIO 

11104 
H 12.401.03 
c i i j > 4 a 6 a 
TDV Cl 4.29TJH 

1039 
N iS. iOOJlI 
C T I J 9 3 . 5 9 
TOW D 4 . 2 9 7 . M 

1038 
« 1 2 , 3 9 8 9 9 
c 11.143 s e 
TOW Cl 4 . 2 9 7 « 

* * ' ' • " * "^^ > M r i i 1^4 r i i 1.13 
lOIi 
M 12.393.08 
C 10.943.4S 
TOV Cl < J 2 9 S 0 i 

1017 
N 12.39S.03 
E 10 .99144 
r o w Cl 4 . 2 9 5 0 0 

1003 
h 12.39183 
E 1I , {H3.43 
TOV Cl ^ 2 9 i M 

44 * ( t « a i El 4 J 9 7 . 3 9 ^ { ^ f c r 4 > 9 7 . 4 2 
""41 121 rai i.ie 

1D32 1054 
M 1 2 J 9 7 . 9 7 ^ 12.396.95 
C 11.193.37 E l J J 4 3 5 t 
TDW Cl 4 J 9 7 J D r o v Cl 4 , ^ 9 7 0 0 
A c t u a l Cl 4 J 9 S 8 9 A c t u A l Cl 4 . « 5 - 7 5 
r i i 1.11 r u 1 2 5 

1041 
M 12.39001 
I I I J 0 9 1 4 2 

10*il 
H 1 2 . 3 8 8 * 9 
C I U 4 1 4 ) 

1033 
N 12,387.97 
C 11.19140 

1857 
N 12.386.93 
C 11.24139 ^^,c, —;j;u,.-^«^^^'si..i?L^^-is«2^^^„ -^^-TS^ifiii'^^ 

11120 
H 1 3 . 3 4 3 M 
£ 10.94261 
T D v Cl 4.205.00 

1019 
N 1 2 . 3 ' 2 8 6 
C 10.992.60 
T o w C< 4 . 2 e 3 i M 

r u I J6 

1006 
H I 2 . 3 4 I J M 
C I I . 0 4 2 . H 
TOW Cl 4 .28580 

f n 188 

11143 
H 12J40 i l2 
C 11,092.38 

1042 
N 12,UA8a 
C 11.142.57 

T M 1.20 

1Q34 
N 1 2 . 3 3 7 9 8 
C 11.192.34 

«.-,. .„^^j^y:^^.^^^j^.;^ S'rl"^" Wrî ''̂ "̂ ---•^"' 
1022 
M 1 2 . 2 9 1 8 9 
C W . 9 4 1 7 7 
TOV Ct 4 . 2 7 ^ 0 0 

)82( 
H 1 2 ^ 9 2 ^ 7 
E P0,«9l.76 
r O v Cl 4.275.00 

1007 
N 12.29183 
E I1JM1.7S 
TDV D 4.27500 

104 S 
M 12 .29083 
C 11,09174 
TDW Cl 4 J 7 M 

K K 4 
H ) 2 . 2 « 9 J » 
C 11,141.73 

1833 
N 12.2B7.9B 
Z 11.191.7; 

s.*r;." -'^"' ^ti!,^''''"" JEV^"'™"* - - H " " " " ?r*fi"'""* H ' ' ' " " " 

, 2 9 1 ^ 8 
FU I J 2 

1038 
H 1 2 J 3 6 . 9 * 
C 11.242.33 
T D V Cl 4 . 2 B 5 8 0 
A c t u a l Cl 4 , 2 8 3 . 9 3 
r t l 185 

1059 
N 12.286.96 
C I t . t 4 l . 7 l 
TQV Cl 4 ^ 7 5 8 0 
A c t u a l Cl 4 . 2 T 3 A f l 
Fm Lie 

1012 
N 1 £ . 2 4 3 I 0 
C 10.94893 
t ow t l A.265-95 

lOll 
M 12.24287 
E 10 ,99892 
T O v El 4 .266 I:J 

lOOi 
H I 2 , 2 4 | . 0 ^ 
I 11.040.91 
>DW Cl 4 J t 4 1 2 

1030 
H 12 .24803 
t 11898.98 
TOW Ct 4 , 2 6 6 8 5 

1029 
N 12 ,21901 
t 11.140.89 

1021 
H 12.237.99 
E U. \90.8B 

Aetw*i Cl *,B65.B6 « ^ , ^ | c r i i a t t teiuJl r<'7i*5AB I ? ^ ^^ r - ^ ^ t f S - . ^^w Cl 4i6S70 TBW'EI 4J63.4| 

f"! 0J9 r i T 3 2 Pl^T** n^Tai r ^XL i ' ' ' * " " * ^ ^ " " ̂ ' * " * * * " r i i 0 8 2 

1060 
K 1 2 J 3 6 . 9 7 
E 1 1 5 4 t e 7 
r o w Cl 4 .265 .42 
A c t u a l Cl 4 .263 .56 
FNt 0 0 6 

Toe o f Waste (p ro tec t i ve cover previously plcxcedi) 

^-"^ ENVIROCARE 
OF VTAH, INC. 

THE SAFE ALTERNATIVE 

http://1I.19S.76
http://11.I44.2S
http://I2.436.S4
http://10.943.4S
http://12.39S.03
http://12.2B7.9B
http://It.t4l.7l
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Attachment C - Buried stream channel" 

EnergySolutions wrote a letter to the State of Utah on July 24, 2004 that stated " Recent experience in 

the eastern portion of Sectton 29 indicates that there is a buried stream channel that may run through 

CME's proposed site," (Section 29) 

Rather than conduct any studies about this identified "buried stream channel" the State chose to ignore 

this potential threat to the site. Did anyone verify that there truly was a buried stream in Section 29? 

Did any one find the ends of the buried stream? Did anyone determine if this was the only stream in the 

area? How did someone conclude that there was no buried stream under Section 32 since there have 

not been excavations that deep In Section 32 as the ones that identified the buried stream in Section 

29? There are many questions that need to be asked and answered before the State determines that 

this Issue is not worth investigating further. 



Attachment D- Limit Frost Penetration 

Item 1 - Energ>' Sokitions ha.s performed many surveys on the already constructed cover system and has reported 
that they anticipate ihat in 2004 the embankment did not settle but actually rose as much as 6''. See Attachment 2 
which isasumniary of the LARW Annual Settlemenl Data. EnergySolutions e)q)lains this unusually result was due to 
frost heave. (Report on the combined embankment study performed by AMEC earth and Environment on December 
13, 2005). That report states that "The year 2004 measurements were conducted during the middle of Uie winter and 
"heave" is exident in the data. Frost heave is caused when water particles in the material freeze and expand, causing 
the surface ofthe ground to raise. This report from EnergySolutions brings up a major concern about the depth of 
frost penetration into the radon barrier. The question is how deep the frost would have to penetrate to get the surface 
ofthe soil to raise 6". Be awnre that the top 18" ofthe rock cover would not create any raise at all because there 
would be no moisture in this zone to freeze. Below that is the filter zones, sacrificial soil and radon barrier. If all of 
these layers were to create 6 ' of heave then the depth ofthe frost must have been quite deep. It is very likely that if 
the surface rose 6" that the frost would have had to penelrate down into the radon barrier. This concem should be 
addressed and studied to determine how deep the frost penetrated to produce 6" of frost heave. There are several 
reasons that there may more frost penetration than has been suggested. These ideas are found in Itenis 2 and 3. 

Item 2 : Encrg\' Solutions hos performed a technical review that would suggest that the [naximum deptli ofthe frost 
penetration would be 3.4 feel. This is extremely close to the maximum limit. Based on their analysis the frost will 
penetrate within i.i inches ofthe radon barrier. A major problem in the analysis Is that "Both analyses incorporated a 
temperature data set based on the lowest recorded high and low temperature on each day ihrough the freezing season 
(October through April) over the 47 years of data available from Dugway, Utah." Dugway is about 50 miles from the 
Clive site. There is similar data from a station located at Knolls, Utali which is less than 10 miles from the site. Why 
would anyone choose to use data ,50 miles away when dala from a much closer site is available and more 
representative of the site, A look at the Average Minimum (the input data for the frost penetration analysis) 
temperatures from the two locations show that the differences could create a problem. Attachment 1 shows the actual 
data from the two locations, 

AVERAGE MINIMUM TEMPERATURES (F) 

DUGWAY KNOLLS Difference 

October 

November 

December 

Januari ' 

February 

March 

Apr i l 

3.S-4 

25.7 

17.7 

16.0 

22 

28,.̂ ^ 

35-5 

34.8 

24.0 

12.1 

10.1 

!-5 

29.0 

37.6 

18.0 

-0.6 

-J.7 

-5.6 

-5-9 

+0.5 

+2.1 

-45 

It is easy to see that during the coldest three months the average minimum temperature is 5 degrees less at Knolls 
than it is at Dugway. It is almost a given that this improved data would create a deeper frost penetration depth than is 
currently expected. 



Item 3 - Tlie frost penetration analysis is almost lo years old and ha.s not been updated with the new cover design. 
Some may say that this is not critical, however one ofthe main factors in frost penetration and frost heave is the 
amount of moisture in the soil material. A major concem is that there is no accurate data on how much moisture is 
being retained in the cover material. Energy Solutions has been asked to provide data from the cover test pad for over 
six years. To date they have yet to provide this important data that would help to determine the effects of frost heave 
and frost penetration. Until ihis data is available it is Impossible to properly know the afreets of frost penetration. 
The data should be gathered and the results should be used to better design the cover ofthe cells. 
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KNOLLS 10 NE, UTAH (424748) 
1961-1990 Monthly Climate Sammary 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Average Max. ^^ j ^^.2 55.3 67.8 73.1 86.9 94.3 91,4 81.6 67.2 49.8 36.0 65,1 
Temperature (F) 
Average Mm ^ .̂̂  ^g^ 29,0 37.6 43.9 54.8 61.2 57,9 47,1 34.8 24.0 12.1 36.0 
Temperature (F) 
Average Total ^ ^ j ^^^ ^^^ ^ g^ j ^^ Q 3 J ^ jg ^ 33 Q 53 Q J ^ o.42 0.54 6.14 
Precipitation (m.) 
Unofficial values based on averages/sums of smoothed daily data. Information is computed from 
available daily data during the 1961-1990 period. Smoothing, missing data and observation-time 
changes may cause these 1961-1990 values to differ from official NCDC values. This table is presented 
for use at locations that don't have official NCDC data. No adjustments are made for missing data or 
time of observation. Check ' . ' i ^ ' table for offrcial data. 

Westem Regional Climate Center, 

http://vrtvw.wrcc.dri.edii/cei-bin/cfiNORMtM nl'?..t/i-7/io 

http://vrtvw.wrcc.dri.edii/cei-bin/cfiNORMtM

